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NAVIGATION: || 


. 
CONTAINING Pi 
The Dodrin of Plain & Spherical Triangles, | ; 


Sailine, Mercator's Sailing, and Great 
Circle Sailing, as alſo in Afironomy and | 
Geograpby, and Rules for finding'the Variation |” 
of the Compaſs, and correing the Courſe. 

TOGETHER WITH - y 


Tables of the Sun and Stars Right Aſcenſion and | 
Declination, Of the Latitxde and Longitude of Places, | 

Of Meridional Parts, Likewiſe a Traverſe-Table, 

A Perpetual Almanach , and other things | 

very uſeful in the Art of Navigation. 

AND 
The Logarithm Sines, and Tangents , with thej. 
Logarirhms of Natural Numbers from 1 to 2000, care- }.. 


fully corre&ed according to thoſe exa& Tables *for- 4 
merly {er farth. "8 . 


By HENRY GELLETBRAN D,\ 
Late Profeſſor of Aſtronomy in Greſham-Colledge. po 
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and their Uſe and Application in Plazr | 


tm... 


LONDO N : Printed for z#. F:i/her at the Poſtern on lictle & 
Tower-Hil, R. Boulter at the Turks-head in Cornhill , |. 
T. Paſſenger at the three Bibles on Londos- Bridge, and |< 


K. Smith at the Blble under the P;azz4 of the Royal { 
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SECIS SELEDOESSEGEGY. 


The BoOKSELLER to the 


READ E R: 


> Avirg formerly Printed Mr.Gellibrand's In- 
© ſtitrution Trigonometrical, wzzhthoſe exa# 
5 Tables of Natural and Artificial Sines 
2 and Tangents, and Logarithms ef Naturgl 
Aa IO Numbers, which were generally accepted and 
OY = well approved of by moſt that underſtood the 
Tu 2 Miuhewmaticks : and it being now (carce and 
out of Print, 1 had theught to have reprimed it as formerly, 
but underſtanding that Mr. Gellibrand's Inſtitution was ſome= 
what obſcure, and befides contained nothing of the {ſe and Appli- 
ratton of Trianglcs in the three kinds of Sailing, and for this 
reaſen not ſu preper for Seamen, as thi which I here preſent thee 
with; I :ltered my intentions, and have inſt:ad of Mr. Gelli- 
brand s Inſtitution, collefed the DoArine of Plain and Sphe- 
rical Triangles in 4 plainer Method, and have tbereunto a1ded 
the Hs and Application of Triangles in Plain Sailing, Mer- 
bator 's Sailing and Great Circle Sailing ; likewiſe in Pro- 
, blems of Aſtronemy and Geography, wherein # fhewn 10 find 
pe $uns Declination, Right Aſcenſion and Oblique Aſcen= 
on, the Hour of Sun-Rifing, the Hour at any Altitude® or 
Azimuth, and the Azimuth and Altitude at any Hour, the 
Wins Amplitude and Azimuth, and thereby the Variation of 
he Compaſs, and how to reRific the Courſe thereby, with many 
ther things uſeful in the Art of Navigatior, likewi,e I have 
4.ied rbeſe ulejul Tables, that 3s, & brief Table of Meridio- 
_ al Parts thge may be uſed to every Minuze of Latitude, a hs 
| « A 2% - 


To theReader. 


of the Sans Right Aſcenſion, 4 Table of the Suns Declin— 
exaFly calculated, a Table of the Latitude avd Longity 
the Princip.| Ports, Head-Lands and Iſlands 1n the w, 
an exaft Tablc for the eaſie working of & Travetle, ty C 
with a prrpettial Almanack. And Laſtly, I have bereun; 
nexed Tables ot the Logarithm S nes and Tangents (pyy 
onitting the Complements Arithmetica), becauſe 1 wy 
willing t» cumbcr the Pages with that which may be eafi) 
Dlird'by the Direfion in age 4.) together with aTables 
Logztithm« of Natural Numbers from 1 10 2000, whiq þ 
earefully correffed accordirg to Mr, Oellibrand's Tables, 
All this I bave carefully contrived for thy advantage, { 
1 think there is no Book of Navigation of this Polunen , 
that contains jo much {cful matter as this Treatiſe ; whid 
it "may turn 36 the Benefit of both Buyer and Seller, i 
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) to Containing the brief Uſe of the Table of Log a- | 
em rithms for Numbers, and of the Logarithmical 


/ ", Sines and T. angents. 


eafil F "Fe 
bles I. The Uſe of Logarithms for Numbers. , 

whit His Table contains the Logarithms of Numlþs in- 
bles, creaſing in their natural order, from 1 unt@ 2000 3 
Ze, | every page containing 100 Log, marked at top with 


nelt x50, 200, 302, Cc. and their ule is, 


1. 4 Number being given to find the Logarithm thereof. 
S ippoſe the given Number were 221, to tind the, Loga« 
rithm thereto; 
| Upen the page marked with 200, under (Num) at the top 
> the of tae page, look for tke number 2:9, aud in the next ad- 
joining Column under (Logarith.) is 2. 3593355, which 1s the 
{0 Logarithm ſought. : 
LIIL Suppoſe you were to find the Logarithm of 1497. | 
In the page marked with 1420, under ( Num, ) you will 
find the Nunber 1497, and in the adjoining Column under 
(Logarith.) 3.175221 the Lugarithm ſought. 
z. A Logar:thm being given 80 find the Number correſponding: 
; Suppole the given Logarithm were 2.9$813655, to find the 
Number an'iwering thereto, 4 
Run down the Colums under (Logarith,) and in the page 
marked with goc, you will find this Logarithm, aid the 
Numver anſwering thereto is 958 which was required, q 
Suppolc the Logaritnm given were 3,101852, to tu 1 the 
Numver anſwering thereto, | qt 
Look down tho c Columns of Logarithms that begin vith 
3, and in the page matked with 1200, you will find the 
neareſt Logarithm thereto to be 3.1317471, and the N,'m+ 
ber an'wering thereto to be 1264, whictr was required, 
S = | f A II, c 
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> The Uſe of the Tables of 


{ IN. The Uſe of the Table of Logarithmical Sineg , p 
| Tangents. . ” 


This Table contains the Logarithmical Sines and T, lun 
gents of eyery Degree and Minute of the Quadrant , ,, and 
their Ule Js. D 9.9 


ro 


I. To find the Sine or Tangent of any Degree and Minun. 

If the Degrees be leſs than 45, your Sine or Tangen 2: 
found jn thoſe Columns which are diſtinguiibt by the wo, 
(Sine)TT ang.) at the head of the Table, But if the Deg 
exceed 45, then your Sine or Tavgent !s tound in 1h the 
Columns which are diſtinguiſhed with the words (Si, tal 
(Tang. ) at the foot of the Table. 

17 Suppoſe you were to find the Log. Sine or Tangent, 0: 
324d. 1:m. Look for 3:4 at the bead of the Table, x 
; upon the left hand page inthe Column of Minutes under: 
[ word ( Minut.) you will find 12 m. and againſt 12 my, x p 
' Under(Sire) at the head of the Table you ſha)l find 9.7264; Ft 
{+ Which is the Log, Sine of 32 d. 12 m. and againſt 12 m. a J; 
{i under (Tang.) y ou havye 9,7991569z the Log. Tangent; : 
F, 32d. 12.9, : 


Suppoſe you were to find the Log. Sine or Tangent! ip 
37 4.47 m. Turn to 37 d, at the head ofthe Table, anduy _, 


the right hand page (becauſe the Minutes exeeed 39) int 
+ Column of Minutes, under (Minut.) you muſt look for 4'! q; 
S and againſt 47 m. and under (Sine) at the head of the Tit: 


"i you Will find 9.78732317, the Sine of 37 4 47 m. aud agay ( 
| 47,and under (Teng,) you will find 9,8894214, the Tang" 3 
+ of374d.47 m. t] 


Supbole you were to find the l og. Sine or Tangent ' 
644. 1593, Turn to 644. at the foot of the Table, 
upon the right hand page, in the Coluz1n of Minutes, 9 
the word (Minut.) look upwards for 15 m. againlt 15 m7 
over (Sine) at the foot of the Table, y ou will find 9.95 457" 
the Sine of 64d. 15 m, and againſt i5 m. and over (TR 
you will find 10.3166443, the Tangent of 64d. 15m. » 


—— 


1.ccarithms, Sines and Tangents. 3 


Suppoſe you were to find the Log.Sine or Tangent of 78d. 
45 m. Tornto 78 d. at the foot of the Tatl:, and vpon the | 
Jeft hand page (becauſe the Minutes exceed 30) in the Co. | 
T, lamn of Minutes over ( Minut ) Jook for 45 Mm. againk 45, 
and over (Sinc) you find the Sine of 78d, 45 mm. to be | 
'9.9915739, and the Tangent in the ſame Line over (Tang) 
to be 1c.7213392, 4 
. 2, A Loearithm,Sine or Targ:nt b:ing givn,ts find the Degrees 
10: and Minutes anſw(ring thertto. 
' This is but the Converle of the former, but that you may 
he the more readily turn te the Degree and Minute required, 
- take this brick DireQion. | 
if jt be a Sine, and.the five firſt Figures leſs than 9.3494z 
or a Tangent leſs than Radius, or 10.0500c00, then lc is a 
Sine or Tangent of leſs than 45d, and is to be ſought 1n 
thoſe Columns diſtinguiſhed with (Sine) (Targ.) at the head 
of the Table, But if the Sine or Tange''t exceed theſe re- 
ſpetive Numbers, then the Degrees anſwering thereto are If 
more than 45.. and they are to be found in thoſe Columns ig 
diſtinguiſhed by (Sine) (Targs) at the foot of the Table. 
Suppoſe you were to find the Degrees and Minutes corre- 
ſponding to this Sine 9.7035329; this being leſs than 45, 1 
run over tke Columns of Sincs, diſtinguiſht by (Sire) at the 
"Wand 6 and under 304, and againſt 21 m1, I find the given Sine, {# 
Suppoſe I were to find the Degree and Minute correſpon- 
ding to this Tungent 10.3262939: This being greater than 
i 45 d. I run over the Columns of Tangents, diſtinguiſhed by 4 
a (Targ.) at the foot of the Table, and over 674. and againlt 
> 39m. | find the neareſt leſs, vi. 19,38600-0, and therefore Bt 
v the neareſt Degree and Minute vorreſponding are 67d, 39 m. 8 
4 (1.) Note, If you are to find the Sine or Tangent of any }F 
, Number of Degrees ard Minutes exceedivg 90: as, ſuppoſe 
, You were to find the Tangant of 127 4, 39m. ſubtraQ 127 d. We 
39m. from 1804, 00 m. and find the Tangent of the remain- Wh 
F der, viz. the Tangent 524 21 m. which is alſo the Tan-e { 
b<Rt 127 d, 39 m. as Was required, j-\ 
y! A 4 (1I.) Note 


en 
ono ome 
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4 The Uſe of the Tables, 8c. 
- (17.) Notre, That if it be required to find the Sine Cy 


or Tangent Comp. of any Degree and Minutes leſs th 
90 d. you mult look the Degrees ad Minutes as 1s before; 


at the head of the Table, If your Degrees be Jels than y, 
or over (Sine Complement) or (Tangent Complemeat) at! 
foot of the Table if your Degrees exceed 45 3 yeu will h 
againſt the reſpeRive Minutes, the Sine Complement, 
Targent Complement required, | 

Suppoſe it were required to find the Sine Complement, 
Tangent Complement of 36 d. 49 m, Turn to 36 d. at 6 
head of the Table, and under (Sine Complement) and rig 
againſt 49 m7. you wil! find 9.9033 323, and under (Tangr 
Complement) 10,12;7796, which 1s the Sine Complemtr 
and Tangent Complement required, 


To find readily the Complement Arithmetical of 4 Logarithn 


The Complement Arithmetical of a Logarithm 1s the n. 
. fidue of that Logarichm te 10,0c0c0:9, or to 2 ,50e007, 
 asthe Complement Arithmetical of 9.9193464 is 0.089153! 
for if you ſubtra& 5;9198464 from 10.0000c0c, the remait 
der is c,9801;536. Bur a readier way is thns ; Takets 
reſidue or remainder of the firſt Figure to 9, and ſo of it 
reſt uutil you come to the laſt Figure, which take unto it 
Thus, to take the Complement Arithmetical of 9,919'46 
for 9puto; forc, o; fort, 8; torg, o; for8$, 1 ; fork 
$5; for 6, 3; for 4 (the laſt Figure) 6; and ſo I hat 
0.0501536 the Complement Arithmetical as b:fore. | 
4 there be two Figures before rhe full Point, as 19, 11, 120 
| | 12, y-u mult then reje& the firſt Figure and take the Com 
* pi-ment Arithmetijcal of the Other as before. As ſuppol 
# you were to find the Comp. Arithmetical of 1c,96524%0 
| reject the hrſt 1, then for owrite down 9, for 9,0 ; for (4? 
& fer 5,4; for 7; forg, 5, fors, 2 - being<he laſt Frgur 
3. » 5 

$3. is ©, and then the Cypher is the lait place, to the Cowp!? 
EZ meat Aritamctical is 9,03478:0, "Þ.. 
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CHAP. IL 


Containing the Dottrin of Plain Triangles, right 


Avgled and Oblique, 


Triangles are either Plain or Spherical, 
Of Plain or right lined Triangles. 


Ere, 'firlt take a few general Rules abour them, 
H 1. A plain or right lined Triangle is a plain Figure 
contained or comprehended withing three right or ſtrezght 
Lines, joined together with three Angles or Corners. 

2, Thefe plain Triangles are either Right-anrgled, that is, 
having one right Angle, or «lle Oblique-angled, that is, 
without a right Angle, and having all the three Angles 
either acute, that is, Icſs than 9o d. or elie one of them 
obtuſe, that is, more then go d. 

3. In either fort of thele Triangles the three Angles are 
always equal to two right Angles, tbat 1s, 180 d. 

4, [n a righ:-angled Triangle, the right Angle being al- 
ways 90d. the other two Angles make allo juſt god. in ſuch 
manner that one is the Complewent of the other, ſo that 
one of them being known the other is alſo known, 

5. The Lines about the Trjangle, ſome call them Sides, 
ſome Legs : But in right-Jlined Triangles for betcer diſtin- 
Ction 1t will be belt to call B A the Baitom- Line, the Baſe, 
CA the upright Line, the Perpendicular, and B C the flope>s 
Line, the Hypotenuſe. 

6, Every Triangle hath fix parts, to wit, three Sides and 


. taree Angles, and theſe are all proportionab one to another, 


lo that any three of them being known, the other three may 
be found out ; unleſs it be the three Angles of a plain Tri- 
angle, which only ſhews the Proportion, but you may make 
the Lines what length you will. 

7. lt any Angle cxceed 95d. ſubtra& it out of 180d. and 
work by the Remainder. 


& 2 1. Of 
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Df Right-Angled Triangles, 


(l.) Of Right- Angled Plain Triangpleg, Ac 
PROPOSITION TI. the | 

Two 4ngles and one Side of 4 Right-angled Triangle being. - 
| * ven, to find the other Sides and Angle. « - 
Example. In the Right.angled Triangle B A C, the eide 
gle at A, being known to be a right Angle or 90d, and; opp: 
Angle at Þ, being known to be 36d, 52 mn, and they »©& 


Pa—_—_ 


6 


i BC, being knewn to be 350 1n- * 
| ches, feer, yards, poles, miles, ( Sq 
If} leagues, or any other kind of / 7 
Þ meaſure 3 How mayT find here- Wn 
. Bi by the other two Sides and the e's 
MW: other Angle? | the 
J7'- - Firſt, to find the Angle un- 4 
” known which 1s the Angle at C, Gs Toy, 
y | ir muſt remember the fourth B __ — : 
' Rule before-going ; and ſo this { 1 


; being a right-angled Triangle, the Angle at C is the Cn Sid 
ff plement of the Angle at B, Take therefore the Angle! Sid 
Hi 36d. 52 m. out of god, and thzre reſts for the Angleatl - 
53d. 8m. which is the other Angle. opp: 
\F Secondly, to find the Side CA, your beſt way is to WW any 
(ht by its proportion to the Angle oppoſed thereunto at B, A! 
As ihe Sine of any Argle, To the parts of the Side opp 
therennto : $o1s the Sine cf any ether Angle, To the þs let 
of the Side oppoſed therean:o, an 
And ſo on the contrary, Ar the parts of any Side, &c. ®O? 
Se that in this Triangle BAC, having the Side Bi kn 
350, oppeſcd tothe Anyle at Agod. you may therebyft 
the Side A C, which is oppoled to the Angle at B, ts Op 
j' Angie being known to be 364. 52m. for | 
if, As the Radius or Sine of the Angle at A - d, 10.00020 
t To the eppyfire Side B C, 350 l 254406 
Sox the Sine of the Angle at B 36d. 52 m, 9.7181 
To the ofprfire Side AC, 210 2.32210 


" 


- 
\ 
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Df Right-Angled Triangles. 7 | 

Add the ſecond and third Numbers together, and from | 
the Sum ſubtra@ the firſt, which becauſe it is the Radius, 
it is done by cancelling the firſt Figure ſo the Remainder 


{is 2.3:21866 which 1s the Log, of 210 tor the S:de dehred. 
Thirdiy, by the ſame Rule you may find the remaining 

k cide B A, which 1s yet unknown, by its proportion to the 

| oppoſite Angle at C, which was found to be 534. 8 ms 

i As the Radius or Sin: of 99 d. I >, COO000CA 
To the Side oppoſed B C, 350 2.544c6$0 

( So the Fine of the Angle C, 53d.9 m. 9.9931084' 


To the Side B A, 289 X2.4471764 
Waich cancelling the Rad'us, the Remainder is the Loga- | 
| rithm of 28c, for the Side BA, and thus you have feund all 
the fix parts of the Triangle. 

PEDOP 17. 


| Two Sides, one of them oppoſate t9 the right Angle, being given, 
| to find the reſt of the Parts of ue ſaid Triangl:. 
Tho right Angle being: oppoſed unto one of the given 
» Sides, you may work by the Proportion of the oppoſite 
1 Sides and Angles, For ; 
l As th: Parts of any known Side, To the Sine of the Angle 
oppoſed thereunto : So the Parts of 
i any other Side, To the Sine of the 
Angle oppoſed thereunto. 
j Example, [n the Triavgle ABC, 
; let the two given Sides be A B,:30, 
and B C, 350, which Side BC, is 
oppoled to the Angle A, being 
i known to be go 4 
in Firſt, to find the Angle at C, 
k OpPpoled to the Side A B. 
As the Side B C 350 Log. 


* To the offofite Angle A, god. 1 0,200@C09 
6 Sothe Side A B, 2S0 2.447150 
; Sum 12,4471580 
' To the Sine of the Anzle C, 530, $8 m. 9.993090 


L Add 


— — A OED _ 


8 Df Right-Angled Triangles. 
Ad the ſecond and third Numbers, and from theg 

ll thereof ſubtraG rhe firſt, the Remainder is the Sine oy, 4h 
WW Angle defired, which is 53 d. 8 m. almoſt. 53 
if Secondly, now this Angle being known, the Angle x; 
F is the Complement thereof, which 15 36 d. 52 m. | 
| Taird'y, for the Side C A, having found the opp 
7) AngleatB to be 364d. 52 m. you may beſt find it as be 
"17 In the Jaſt Propolition, 

As the Radius or Sine of the Angle at A god. 15,0609 


& % = 


To tbc oppoſite Side BC 350 2 +5 44% 
So is the Sine of the Angle at B 36d. 52 m, - 9.7781 
To the Side A C 219 V2+3 22:1 


You might have found it allo by the Side A B, and t 
Angles Band C; but co work by the Radius is ſumey, Ty 
{{; the readier Way» 


PROP, III. 


In 4 Right- angled Triangle, the two Sides including the i th 
Angle being given 10 find the reſt of the parts of the Triay: g; 
Example. In the Triangle! th 
A C,fuppoſe the Side BA: th 
28-,and the Side A C to bet: 
and the Angle A betweentt A 
to be a right Angle god. toti A 
the other parts of this Trianj as 
You may make either Side!!: ar 
Radius, but we will ſuppoſe? C 
: "A S1de BA to be the Radius ;\ 


| the Side AC is the Tangent! Kk1 
the Angle at B, and the Angle at C is the Complennd A 
the AngleatB. Furſt,:to find the Angle B, T 
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As the one Side B A, 280 Log, 2.44715] 
T6 tbe other Side AC, 210 —— 4x20 
So If the Radius 50 d, | OOLO0 

: Sum 12,3221 
To 12: Targ ini of 26 d, (2m. | ge* g506l 


\y tis 


Df Ddlique Triangles. o | 
"Ip . he Ar le at B, the Complem ent whereof beirg 
1 which at 1 he Anzleat C., Then for the Side BC, 


dep. © | 
tt: "2 Ss Sine of the Angle B 36 d. 52 M, _ "0008 86 
1 To its oppoſite Side A GS 319 2,,2-321,3 
' $0 the Radius, or 920+ 10.-0- 0000 
i Sum. 12 3222353 
To its cppofite Side BC, 350 2.5 441co7 
Wb 
, (2_) Of Oblique Triangles. 
1 
1 PROPOSITION LI. 


& Two Angles of an oblique Triangle being given, and 4 Side ops 
poſed to either of them, to find tbe rejt of the parts thereof. 


Example. In the Triangle A BC, the Angle at A 1s 30, 
the Angle at Bis 45, and 
# rhe Side BC1s 290. To 
{ find the reſt of the parts of 
& rhis Triavgle. Firſt, ro hnd 
rhe Avgle Git is the Com- 
 plement of the other two 
4 Angles to 18czfor the three © 
k Angles always make 180d, A 
F as1nthethird Rule : So that the'e two Angles A, being 30d. 
: ardB 45 d. being added together, make 75 d. and their 
! Complement to 180, being 1:5 d, is the Angle at C, 4 
j Second'y, the Angles being all thus known, the Sides un- 
© known may be found by their Proportion to their oppolite 8 
0 Angles, as before, for the Proportion ho!ds allo in theſe. 

Thus tv find the Side A C, 


"Av the Sine of the Argle A od. 2.6939703 
* Tothe Side oppoſed to it C B 259 ' 2.462 3989 
" S60 ne Sine of the Angle B 45 d. 9.5494 
Sum of the ſecond and third 12:.3118820 
To the oppoſe Side AC 410  3,6429k30 


In 


[2  M@fDblique Triangles. 
| Tn ſuch cafes as theſe, when you have a Sine or Tangey, = 
the firſt place, you wav work by the Arithmetica] Comyi, Sid 
ment thereof, and ſo ſave the Subtraction, anc 

Thirdly, then to find the other Side A B, by the oppgy, Sid 


# Angle at C, whi:h is 105. Here becaule the Angle exceg. 
Wh) Y maſt work by the Complement to 180 which 5; 
Fl Arthe Sinzof Azod Arith, Compl, 0. 39103; 
To the $11e eppoſed £0 it -E S 90 2.46239 
So the Sinc of the Compl, 105. viz, Sine 75 0.98 49%) 
ij To the Side oppoſel A B 560 T2.748z7 
if Thus you have all the parts of the Triangle, 
FAO I. 


BY! Two Sides and an Angle oppoſed to one of tbem, being given,» 
| #nd the other Angles and ihe third Side. 
This 1s but the converſe of the formcr, for the Sidesm 


t 


T 
, F., ' 
v1 


Example. In the Trizmn- 

tt gle ABC, let the Sides 

FT given be AC 4to, and A 
#7 C B zxgo, whereunto the —__ 


_— 


2 Angle oppoſed is A 3od, 
to End the Angle B, , A 
F Ax the Side © B 299 Comp. 4rith, 6.5376m © 

1 .' To the Sine of the opp Angle A 30d, g 6983w * 
| + Bo the $ide A C. 4:0 2 61 2730 | 


To the Sine of the oppoſite Angle B + 234939) 


* Ps © 1. 
' F, *s + . LY o | 
j — y $0 + - 
W i 8 PREG wr w_ * "AP. 
a - - % v % —<4 - G4 
, 3 + <Crr mal Wo 
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| 

| 
G k Now the Angl A being zo deg. and B 4,6, 59 min, whid Sjq 
$174 "255i 74d.59 m. the Angle C muſt be 195d. 1 m, the Colt anc 


vin TL 


4 


, . 
o 


[1 pemgat to 189, and the Side @ppoſed thereto 560, as Wi C! 
{| found before. the 
1/1 : FRF. Ut. p 
'F'wo Stdes of an Oblique Tr tangle, with the Anete contain 1 


ih; the ven 10 find the other Angles and Silt 
.. Iarke Triargle A CD Jetthe Side A C Ye 410, andt | 
E oth 


Gt 
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MO. 
© 
Tf 
A 
- Ba 
ae 
4 
= -- 
4 
ks s : 
- Wy OR . A . ” / 
x D F>4&4 
5 %.. pq . 
.Y Fi 
#5 
©@ ov - 
* P 
1 : 


—_—_ 


: 7 ' 


IM! 
i 
. "+4 

*y 


3 87h | oy” . 
Ft between them being gi 
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Df Dblique Triangles. oY 


Side AD 560, and the Angle between them at A 30 deg. 
and it is required to find the other two Angles; aud the 


Side C Þ. 


Th, 


To reſolye this oblique Triangle, it is a good plain way te 
part it inte two right-angled Triangles, by letting fall the 
perpendicular C B from the Angle C. To perform which, 

Firſt, fer the right Angle ABC, you have the Hypote- 
nuſal A C 4to, and the Angle at A 30d. Therefore as in 
Propsfition 1. by the Rule of oppolite Proportion. 

As Sine B 9godeg. to A C 410. 

So Sine A 3o deg. to CB 205, 

And again, 

As Sine B 9o deg. to AC 419, 

So Sine C 65deg.to AB 355. 

Thus you have all the Sides and Angles of the one of thoſe 
Triangles ACB. | 

S.condly, for the other Triangle, which is C BD, fube 
tract the Side A B, which was found to be 355 from the whole | 
Side AD that is 560, and there reſts 205 ſor the Side BD: 
and thus you have the two Sides of the Triangle C BD, vit« $ 
CB 25, and BD 20 ; and ſo you may, as in Prop. 3- find Wt 
the Angle D, by Tangents. '4 -* 

As BDz0BC, ſo Rad. 10 Taxg. D 45d. 

Laſtly, for the Side C D, by oppoſite proportion, 

fs SixeD 45.d. 8B C, ſo Size B 90d. is C D220, 


Anothet 


DH 


Df Dblique Triangles. as 
Another way to perform this. ot 


Take the Sum of the two Sides, and the Ce AD \ﬀubtr 
difference of them, and work thus- Side A C of th 


_Sun y,Tria 

Diff. 77 Tt 

As the Sum 979, Log Arith. Comp, 7.013uj Th 
To the Diff. of the rwo Sides 150 2 176091 Th 
So Tang. of + Angles unknown 75 d, LESLIE Th 
To Tang. of Diff. of Angles 29 d., 59 m. 29.7610 


+ lſ This added to balf the Angles unknown, ſhews d. om 
| the greater Angle to be 104d. 59 m. and lubtracted 75 'Tria 
| fromit, ſhews the leſs Angle te be 45 dig. oL min. 29 5 vo 
4 And thus having all the Anglzs,you may find the 104 heir 
4 noknown Side CD, by its oppoſite Argle at A, 45 ather 
TY | PROP. IV. #- 


[7 | Having the three Sites of an Oblique Triangle to find the Angl; 


' 


t 
: 
l 
: 


| 
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47 Tnthe Triangle A CD, ſuppoſe the greater CF AC 41 
Þ Side A D bz J6cg the two lefler Sides CD 2g 
ie | The St\m of theſe two ſs rc 
The Diffcrence of th:m 


As tbe greateſt Side 560 Com, Ar 
To Sum of the two leſſer 700 
So the Differ, of them 1:9 


To a fourth number 150 


\ 
b- T# S Xx 
7x # 


CT __ 
—_— 


V——— _———_ 4 
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- Df Spherical Triangles. 1 | 


This 150 is AE, a part of the greateſt Side, which being 
(Cubtra&ed from ir, the perpendicular will fall jn the middle 
of the Remainer thereof, and ſo part it in two right-angled 
1 Triangles, 


+ Thus the greater Side AD being 560 
4 The part to be ſubtracted A E 1cO 
!: There remains E D 410 
” The half whereot 1s D B 205 


"which is the place where the perpendicular CB falls, and is 
the Baſe of the lefſer Triangle D BC : ard this ſubtracted 
"from the greater Side leayes 355, {or the Baſe of the greater 
Triangle ABC, : 
!” Now having theſe two Baſes of theſe two Triangles, and 
their Hypotenuſas 410, and 290 given before, you may by 
:the rule of oppoſite Sides to thejr Angles fiad all the Angles, 

JI. Inthe Triangle ABC, 

As AC, 41c, to Sine B go eeg. 

So AB, 355, to Sine C 60 deg, 

The Complement whereof is the Angle A zodeg, 

2, Then in the Triangle CBD, 

As C D 290, to Sine B god, 

SoBD 255, ro Sine C 45d. 
whoſe Complement is the Angle atD 45 d. 

Thus in the firſt Triangle A C D, we have found the 
Angle at A to be 3o d. the Angle atD ro be 45, and the 
two Angles at C to be 60 d, and 454. that 1s in all to d. 
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: CHAP, IL 
Lontaining the Doctrine of Spherical Triangles. 


—_— likewiſe you may take a few general Rules for the 
. better underſtanding theſe Triangles; 
 T.Theſe Spherical Triang!es confiſt of {1x parts,that 1s,thre2 


des and three Angles, any three of which being known,the 
-olt may be fourd our, B 2. 1aeC 


es a. a tn I. 


VV = 


14 Of Spherical Triangles. 
>. The three Sides of a Spherical Triangle are pay 
Arches of three great Circles of a Sphere, and as they, 


ſo theſe are to be meaſvred by an Arch of equal degreg, 

2. Agreat Circle is any ſuch Circle as divides the gy, - 
or Globe into two equal parts; as the EquinoRial, thy 
cliptick and the Merid1ans, &c. 

4. The $um of the Sides ot a 
than two Semicircles, 

5. The Sum of the three Anglcs of a Spherical Triay 
*are greater than two right Angles, but jeſs than fix, 

6. A Spherical Triavgle is either ReQanygular or Obliq 
angular, 

7. The Sines of the Apgles are proportional to the $i 
of their oppoſite Sides, ang on the contrary, the Sint 
the Sides are proportional to their opp« ſite Angles, 

$, In Right-angled Triangles the Side oppoſite tot 
{1 right Angle 1s called the Hypotenuſe, the other two arec; 
{lea ſege, 


Spherical Triangle arel 


Of Right-angle4 Spherical Triangles. 
CASE I. 


They Hypotenuſe and one of the Oblique 
Angles being known, to find the Leg 
oppoſite to that Angle. 
We In the Right-angl:d Triangle ABC, 
4 ABis 3» deg. and the AngleatA2; 4. 
= 32m Itisrequired to find the Leg B Cq j 
oppolite to the Angle at A, 
As the Radius or Sine of 99 deg, 
To tbe Sine of the Hypotenuſe BC 3od. 
So the Sine of the oppoſite Angle A 13 9. 3o m; 
To whe Sine of the Les BC 11d, zo m, 'r 


of plain Triangles are meaſured by a Scale of equa] y, The | 


A 
Se 
e 


A 
Ti 
Si 


T 


The 


$ 
the 


a —— —— - —— 4% > _ OOO -— 7 


———_—__—— = ” —— = 
= —_ m_ -_ ia hs... Adis. AMA: — 


Df Spherical Triangles: ns 
CASE II. 


' The Hypotenuſe and one of the oblique Angles being known,to find 
the Leg adjacent to that Angle. 


As the R adius to the Coline of the Angle known, 
So the Tangent of the Hypotenuſe to the Tangent of the 


CC OO” 


: 
— 
_ oma 


I. eg required. 
As the Radius or 90 d*g. I0,0000000 
To the Cofine of A, Co. 23- 35 9.9623978 
$9 the Tangent of A B, Tan. 30 deg. 9.7614394 
To the Tangent of A C 27.d. 54 m. 21907338373 
j CASE LIL. 


The Hypetennſe and one of the oblique Angles being known, to 
. find the other oblique Angie: 
| AstheRadius to the Coſine of the Hy potenu.:: : 

So the Tangent of the Angle given, to the Co-tangent of 
' the Angle required. + 


CASE. TV. 
The two Legs being given 10 find the Hypotenu{e. 
As the Radius to the Cofine of one of the Legs, ks 
$o the Cofine of the other Leg, to the Cofine of the Hy2 
potenule, 


CASE V. 
The tws Legs being given to find either of the oblique Angles. 
As the Sine of the Leg next the Angle required, is to the 
R adijus, 
So is the Tangent of the oppoſite Leg, to the Taugent of 
the Angle required, 


CASE VI. 
| One of the Legs and the oblique Angle next it being given to 
| find the Hypotenule. ; 
| As the Coſine of the Angle given, 15to the Radius: 
= >0 the Tangent of the Leg given, to the Tangent of the 
- y potenuſe, 
| B 3 CASE 


— 


—— 


16 Tf Spberical Triangles, 


CASE VII. 


O the Legs and 
Ee FT the other Leg. 


As the Radius to the Tangent of the Angle given; 
So the Sine of the Leg given to the Tangent of the Leg 


quired. | 
| CASE VII. 
One of the Legs and the oblique Angle next it being given, 
find the ather oblique Angle, 
As the Radius to the Side of the Angle given : 
* So the Coſine of the given Leg, to the Cofino of the Ay 


required. 
CASE IX. 

One of the Legs and the Angle oppoſed to it being known, to jt 
the Hypoenufe. 


As the Sine of the given Angte to the Sine of the gin 

my Leg : 

\ 1! % is Radius,to the Sine of the Hypotenuſe required. 
CASE X, 

One If the Legs and the Argle oppoſite thereto being given, tofi 
toe other Leg. 

As the Radius to the Tangent of the given Leg : 

£7 Seistae Tangent Complement of the given Angle, tetl. 

£2 Sine of the given Leg required. 

464 CASE XI. 

2} One of the Legs and an Angle oppoſute thereto being given, to ib 

= the other oblique Angle. 

I'0 As Sine Complement of the given Leg, js to Radius. 

© S01sthe Sine Complement of the eiven Angle, to the Ji 

[4g of the Angle required, | 

1! CASE XII, 

I. The Hypotenuſe 4nd one of the Legs be ing gzven, to fond the Als 

{14h . Adjoining 10 the given Leg. 

| L As Radius to the Tang, Comp). of the Hy 

Ib So is Tang, of the 

1 Angle required, 


" 
by 


potenule : 


C AS 


given Leg z to the Sign Comp!l. of th 


the oblique Angle next it being known, to fy The 1 


A 
S( 


requ 


T 


Df Spherical Triangles, 37 F 


« The Hypotenuſe and one of the Legs given, to ſind the Angle op: 
pofute to the given Leg. 
As the Sine of the Hypotenuſe to Radius : 
! So fs the Sine ofthe given Leg, to the Sine of the Angle 
required. 


CASE XIV. 


The Hypotenuje and one of the Legs being given to find the 
other Leg. 
As Sine Compl. of the giyen Leg is to Radius : | 
 _ Sois Sine Compl, of the Hypotenuſe, to Sine Compl, of 
the Leg requircd. 


| CALES 245; 


The two oblique Angles being given, to fin1 the Hypotenule. 
As the Tangent of one of the Angles, is to the Radius : 
So is the Cotangent of the other Angle, to the Cofine of Þ# 

the Hypotenuſle, K 
CASE XVI. 


The two oblique Angles being given, to find either of the Legs. Ki 
As the Sine of one of the Angles, to the Coline of the other FT 


So is the Radius to the Cofine of the Leg oppoſed to the 


Angle whoſe Cofine was taken. #7 


Of Oblique Spherical Triangles. 


CASE I. 


Two Angles and & Side oppoſite to one of them being given; 101% , 
find the Side oppoſed to the other. I'S 
Work by oppoſition of Sides and Angles; T7 
Asthe S.ne of the Angle oppoſed to the Side known, 
To thiS ine of the laid Side. T in | 
$0 15 the Sine of the Angle oppoſed to the Side required M$ 
To the Sine of the Side required, f< 
. B 3 Exarples 


78 "Df Dblique Spherical Triangies, © 
Example.in the Triangle ADE 


having the Side A D 3o deg- the 

Angle at A 23 deg. 39 win. and | 
the Angle at E 35d. 30 min, the | X 
queſtion is to know the Side DE. - | 
[4 Work according to the Rule , 
v1 propoſed, you ſball find, 

Al Ars E roo. AD: Sor-Atos DE, A 
"Mi 33, zo, Z9, O, 23+ 30+ 139.41, 


CaA2aK: IT; 


11 Two Sides and one Angle oppoſed to one of thoſe Sides being givn 

016 to find the Angle oppoſed to the other. 

0 This is but the Converle of the laſt Propoſition, and i 
\[performed by the proportion between the Sines of oppelit 
{Legs and Angles. 

7 As Sine of the Side oppohite to the giren Angle, | 
14 Tothe Sine of thegiven Angle : | 
i So ls Sine of the other given Side, 
© Tothe Sine ofthe Angle required, 


CASE: 111. 


"+ Mir. Oughtred, + | 
+ $1 As the Sine of half rhe Sum of the Sides. 
$4 To Cotangent of half the contained Angle. 
34 So the Sine of half the-diference of the Sidcs. 
£534 To the Tangegt of balf the difference of the Angles. 
Woe! Again, | 
| LE] As the Cofine of halt . ab of the Sides, 
—f.1} To Cotangent of half the contained Angle. 
4/54 50 the Coline of half the diflerence of the Sides. - 
# To the Tangent of half the Sum of the other Angles. 
X4 Add the ha t Difference to the half Sum, and you have ths 
TS | great: 


Criangles,” "T9" 
greater Angle 3 but ſubtraQed frem it and there remains the 
lefſer Angle, 
Example. In the Triangle D 
ADE, there is given, 
DAE 374.:3m y ADE 
AE 654.47M : and Crequir 
AD 464d.5;:m 2 AED / 
y The Operation, 
AE 69d. 47m, 
AD 46d. « 3 Ms 
Sum 116 49 
, Differ, 22. 4 FDiff.1h '27 
DAE 37m. 3m. half thereof is 184d, 31m. 


L 


f 
C0, Ar. 
458.2 ZCra. AE ani AD 584. 20m, Log. 0.07001 
To S. z X Cra. £435 9.29779 Bj 
SeisT.C. EL DAE + ET _10.47506 BW 
To Tank FXVVD and E 34 51 19.43286 K 
Co, Ar. #$ 
As S. C. 1 CY &e AE and AD 58 d. 20 m, ©,27986 ; P 
To S. C. SK Cre. 11 27 9.99127 Þ& 
SorrT.C. 5 DAE | TT 19.47506 $4 
To Tang. 3 ZVWDandE 34 $1 10.74619 8] 
| LZVVDandE 79 49 NI 
$XVV "I 1 


Sum 114 49 ADE _—_ 
Note. If the Sum of the two containing Sides exceed a} 8 


Z 


Semicircle, then lubcra@ each Side ſeyerally from 180 438 
and proceed with thoſe Complements as with the Side:}# 
given in this Example aforegoing, rhe Operation produc Th 
the Complement of the Angles ſought to a Semi-circle, Ft 


* 
by 
1 
- 


* 3 8 
« > 3 o 
+4 
p y o 
B 4 CASHI& 
. : ;” 
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"Df Dblique Spherical Triangles, 
WAI V- V9. _ Sc 


Two Angles together leſs than 2 Semicircle with the Side bet, T: 
them, aliar, the interjacent S1iegt0 find one of the other $i, 
This is but the Converſe of the tormer to be performe, 

mil rwo Operations to get them borh,and che proportion they | 

mY applicd by changiog the Sides into Angles. As 5 


__ 


As the Sine of the hal! Sum of the Angles, To $ 

To the Sine of half their Difference : 35" 

Sois the Tangent of half the iaterjacent Side. | 

To the Tangent of balt the Difference of the other Sid, 
Again. 


As the Coſine of the halt Sum of the Angles, 

To the Tangent of half the interjacent Side : 

Sothe Cofine of balt their Difference, : oy 
Wl To the Tangent of the half Sum of the other Sides; 

lt 1 Tf half the Diff:rence of the Sides be added to half th 
4 Sum of the Sides, it makes the greater Side : but ſubtraQtei ' 
"# from it, leaves the lefler. 

Tf Note. If the Sum of the given Angles exceed a Semicirck, ,, 
j j ſubtra& each Angle from a Semicircle, and proceed with th 


\ ®Rcfidues,the Operation will produce each Sides Comp-to hk 
"1 CASE Y., To * 


G 


re 'w3 Sies with an Angle ofpoſite D 
$ $ 


x 70 one of them bring given, 10 
» find the third Side ; the kind of < ds De; 
2x 2he Argle oppoſite to the other x h 
SR Side being fore known, \ 
L Rt © web the Triangle ADE - \ " 


} W - hob 53m. DE es. 

J-:3* d, 23m. AED 45 7. to find 

— WiſÞ< Side a 6, A F 1 
Wall Firſt, find the Angle oppoſite to the other Side by the £2 

KaFcond Cale, and then you have two Sides and their oppoſite p 


\; by 1gles. Find the third Side by the following proportion. 


{11 M the Sin: of half the Difference of the Angles given, 
i} 49 Tavygent of half the Difference of tne Sides given- 
| © 


Df Ddlique Spherical Triangles, x 
So is the Sine of half the Sum of thoſe Angles, 
To the Tangent of half the Side required, 


Wh 

l OT 

a The Operation. 

Che - Co, Ar. * 
As Sine AD as6d.53 m; Log. 0,13670 ' 
To SineAED 45 oo 9.84943 
So # Sine DE ZD 25 9.79333 

 ToSine DAE 37 03  19.78001 

Id ADE 45 0D | 

DAE 47 _-02- 

Sum ©2 03 + Sum 41 d. cl m. 
Differ. o7 51 z Differ. 03 58 
AD 46 53 

th DE 33 - 2S 

ct * Differ. 08 25 L Differ. 4d. 12 m.. 

Compl. Arith. 

GAs Se + XVVAandE c3d.58m, Log, JeI6004 

3{T0 tne JIEVY 41 OL 9.81700 
So is Tan. + X Cra. AD ard DE 04 12 8.86590 
To Tang. Z A E required 34 $2 19. $4303 

34 d. 52m, 
24 \2 
Deubled 69 44 AE required. 
CASE YL, 


\ Tw» Sides with an Angle cppeſite to one of them being given, to 
find the Angle included, or between them, the Specits ef tbe 

\ Angle oppofite 16 the other Sile being foreknown, 
Þ:r|t find tne Angle oppelice ro the other Side by the ſe- 

the cond Caſe, and then we have two Angles and their oppoſite 

ire $1des, to find the other Angle by the proportion following. _ 
As the Sine of half the Difference ot the Sides, 
To the Tangent of half rhe Difference of tke Angles : 
80 is th: Sine ot half the Sum of the $1d2s, | 

& | | To 


os 


—_—_— 


— WS 
— — 
i. 


27 Df Dblique Spberical Triangles, —— 
| the Cotangent of balf the Angle required ; that; 
- | Tupdon of An Ark, whoſe Complement is half the Bk 


required, [ria 
CASE VII. ded 


wo Angles with 4 Side oppoſite to one of them being giv 
ad th third Angle, the kind of the Side oppaſite ro oh A 
" Angle being foreknown. T6 
* Eirff, find the Side opp2alite to the other Angle by the: $0 
Caſe, and then we have two Angles and their oppoſite$Si; Ty 
to find the third Angle, by the following Proportion. If 
As the Cofine of halfthe Difference of the Sides, our 


To the. Tangent of halt the Sum of the Angles: 'o 4 

So the Coline of half the Sum of che Sides, $ th 

To the Cotangent ef halt the contained Angle, 
CASE VIIL. on 


Two Angles with a Side oppoſute to one of them bring gimm $0 

© find the interjacert Side, the kind of the Side oppoſite i T, 
- otht# Angle being joreknown. 

* Firſt, find theSide oppoſite to the other Angle by the: 
Caſegzand then vou have two Sides, and their oppoſite AyW0 
given, to hind the third Side by the Pioportion following be 

As the Coline of halt the difference of the two Angles, &' 
To the Tangent of half the Sum of the two Sides : £2 
0 the Coline of half the Sum of the two given Angle2Erc 


To the Tangent of half the third Side. + 
WE td inn AS8 1X. AD 
T'wo Stdes ani their contained 1n- D 
gle being given to find the third 0 4 
Side, 5" 7 
Example.In the Triangle ADE x I 
there 1s given, | i 
ADE 1376, 55 m, / ——_ t 
"| AD $1 O AE ; WB 
"| = T3" ' rquired, * oe , 


_ —TE" —_ - 


' Tf Dblique Spherical Triangles. 23 
'\. The Reſolution of this and the following Caſe is deduced 
Agom the Lord Naipers Catholick Propoſition, (the Oblique 
riangle by a ſuppoſed Perpendicular, being reduced into two 
gectangulars) by Mr. Cellins, in bis Setor on a Quadrant, 
The Operation. 


_ - - 4 


wr As Radius Log. 10.09909 

To Sine Com. ADE the contained Angle 1379. 55 m. 9.37050 
he: $o is Tang. D E the leſſer Sue / 38 238 9,gooog 
Sie To Tang. of a fourth Arch zo 31 19.77059 


n. If the contained Angle be leſs than go deg, ſubtra&t the 
ourth from the greater Side ; bur if it be greater than 
'o deg. from its Complement to 150 deg. the Remainder 
$s the Reſidual Arch, 


| Com. Arith. 
As S$. C. of the fourth Arch 20d, 31m, Log, 0.06476 


To S. C. of the Refs.1u4l 67.-.38 9.58co8 
ive $05 8, Ce of the leſſer Side DE 38 28 9.39374 
es ToS.C, of the Side required AE 110 13 19.53858 
ho | CASE 2. 
Ar:wo dneles and the Tnterjacent Side 
ing being given, to find the 11rd An- D 
1s gle. 


. Example. In the Triangle ADE, 
lec2ere 1s giver, 
> tDE 114d, 39 m. ) 

AE 37 oz AED required. 


AD 46 53 A 
The Operation. 
As Radius Log 17. 10,5000D5 
To S.C. AD the interjacent Side 46 d. 53 mw; 9453478 
A vvrog DAE the lefſer Angle 37 3 9.5779gO 
| To Tang. of the fourth Arch. 7 17 "T7 


S [Ef the Interjacent Side be more than a Quadrant,ſubtra& 
ie fourth Arch from the greater Angle,it leſs,from the ſaid 
EY Angles 


24: - Of Oblique Spherical Triangles; 


Angles Complement to 180 gd. the Remainder is the re 


Arcb; ; 
| ComPpl, 4: 
| As Sine Compl. fourth Arch 27d. 17 m, Log, og r 
To Sine Compl. refidual Arch 38 og gals 
$0# $.C. DAE theleſſer Angle 37 o3 gg. 
ToS.C. AED the Angle required 45 00 238. 2 


In this and the foregoing Ca(e the afteAion of the Re: 
quired Side, or Angle, may be determined by the Refi 1 


Arch. ES | rec 
" For if the contained Angle, or interjacent Side, he 
than a Quadrant, -and the Reſidual Arch more, or y 
the contained 4% or interjacent Side is greater th; 
Quadrant, and the Refidual Arch lels, the Side or 4 Thi 


required is greater than 90d. in all other Caſes leſs, 


#2 AE 
Three Sides given, to find an D D, 


Angle: 


Example. In the Triavgle 
ADE there is given, 
AE 110d. 13m, 

AD 8: 50 ADE requir'd, 
DE 38 38 A | 
For the Reſolution of this Caſe rake this DireRion. 

Add the three Sides together, and from their ball 
ſubtraQ the-Side oppoſite to the Apgle required. 
| Then to the Complements Arlthmetical of the I 
rithrs Sines of the containing Sides, add the Logai 
Sines of tze half Sum and Remainder ; half the tot 


theſe four Logarithms is the Sine Complement of bal 9! 
Angle required, F FAT 


» 


Ef Oblique Spherical Triangles 25 
iy The Operation. 


AD. $16. 50m, @ The contain- 85S. Co Ar. 0.20616 
« | S. Co, Ar. 0.00441 
FW: Be ing Sides, . Ar. 4 


F AE 11 124 Sumilsd, Is m.S. 9.95639 
1,00 . dn mn. 

Ws Sum 2a) vB | Reme Og O21 LY. 9.94317 
& 2 Sum iis 15 Sum 19.11014 
the Remain. 05 o2 S C. 68 57 L Sum 9.55507 
el, Which being doubled, produces ADE 137 deg. 54 mine 
, required, 

rv CASE XII. 


M Three Argles given to find 4 Side, 
Example, In the Trjangle 
ADE there is given, 
ADE 137d,55 m. 
AED 45 oo DE required. 
DAE 26 23 / 
This Cale 1s likewiſe perfor- 
med by the Dire&iton in the ele- 
\ venth Caſe, the Angles being A 


converted into Sides, and the Sides into Angles, by taking 

the Complement of the greatelt Angle to a Semicircle. 
% Compl,. ADE 429. o5 m, @ The Adja- PS. Co. 4r. eal739S 
| AED 45 oo . Ycent Angles. h Co. Ar. O-lgogk 


= DAE 26 23+ Sum56d, 44 W. $, 9.92227 
lf Sum 113 +58 Rem. 30 21 FS, 9.70353 
to 7 Sum 56 44 Sum 19, 95009 
Til Rem. 32 Fl HE Il9 15 1 Sym 9.975924 


on Which being doubled gives DB 3S$ dcg. 30 min, re- 
all quired, ; | 


CHAP. 


=> —<—— —— 


(ontaining Problems of Sailing hy the Plain 'F 
Chart, commonly called Plain Sailing, 


m— 
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Avigation is commonly diſtinguiſhed into three [ 
Plain Sailing, Mercator's Sailing, and Circular $; 
ing, or Sailing by tae Arch of a great Circle. | —_; 
Plain Sailing, or Sailing by the plain Chart, 1s theyl; 7, 
eſt, and the fonndation of all the reſt, and near the Eq 
noRial there is need of no other to be uſed, becauſe th 

the degrees of Longitude, as well as the degrees of 1: Je, 
| tude, are all equal ; each Degree being divided into 
Minutes or Miles, though they are ſomewhat more ti 
Engliſh Miles, each Minute or Mile containing about - 
Feer. fre 
7” Tnthis Art the Seaman hath theſe helps. 
Firſt, he hath his Compaſs to dire& him which wy! 
oes ; Which is divided firſt into four Cardiflal Points 
4 warters, Eaſt, Welt, North, South, and cach of tt 
*4 ue arters are divided jato eipht equal paris, commo! 
- I EA ed Rumb«, making in all 32 Puints. So that ſteer 
FER by the Compals, well made and duely re&ified, the Y 
man always knows which way he fails, to a very {ai 
' Matter, | 

The ſecond hc]p the Seaman hath in keeping h1s accu 
Is a careful oblervation ( by the Log-)Jine or {ome gil 
it. | —good Way ) now many Miles or Leaoues he ſails every bo 
WIEN and fo every watch, aud every day, 

. The third help is the knowledge and obſeryation of! 


Latitude, both of the place from whence he ſails, and WF 


| k 


he is arrived, or whither hc is to ſail 


—— o —_— ” OO” 


Df Plain Sailing. 27 

And out of theſe three things, by the Doctrine of plain 

mn Triangles, he comes to knuw all-that is necefſary for the 

keeping ot his account : ſo that he may know at any time 

where he is, how far he hath lajled, and how far he 1s yet 

to fail, and which way, or upon what point of the Com- 

paſs he is to ſteer, and a]l this by thele few plain Rules of 
ny Right-lined ReQanrgular Triangle:. Res 


PROBLEM DFW. 


The Courſe and Diſtance given, to find the Difference of 
lo Latitude, and the Departure. | 
rl Example. A $bip lailing N.E. by N. 372 Minutes, I de-" 

mand her Diflerence, Latitude and B | 


Pl Departure, _ C 
EY In the Triangle ABC, 

': AC repreſents the Diſtance ſai- 

It led, be » 

nto. AB the Differ, Latitude. 
ett B © the Departure, 
th BAC the Angle of the Courſe A 


from the Meridian. f 
ACB the Complement of the Courle. 


nts The Optration, 

f tt | For the Differ. Latitude, 

wy As Radius Lyg. 19.500153 

*& To the Diſtance ſailed 372 min. . 4s 

(mz v9 Sine Compl. of the Courſe 56 d. 15 m. 9.91985 

To the Differ. Latitude 309 min. 22 49039 

108 For the Departure, 

ol As Radius Log. 10.co090 

; 8 T9 the Diſtance ſailed 372, min. 2.57054 
, S075 Fe Courſe 3309: 45 min, 9 74474 
01 t — — 

wh To the Departure 206 min. F2-31535 


-— 


Df Plain #alling, E? 
BROB. I. 


and Di CV « Latiiude being grven, fo fn] th 
The Courſe ﬀe face and Deparnure. J' 


A Ship ſailing N. Eh RN: 
wt MN. bay bor Difſecence C "Ml 
of Latitude be 309 min. I de- 
T1]! mand ber Diſtance and Depar- 
1 ture. 


+ pw , 
os 
: 
4 


The Operation. 


For the Diſtance. 


\| 


tt. As $- C. of the Courſe, 56d. 15 m> Loz, 9.919 
Wl To be Differ. Latitude, 309 min, ":" ol 
Rs $0 & Radius : I 5,009 
7 To the Diſtance ſailed 371 min, 35m 
LM For th: Departure; | 
IN Co. <4, tt 
Il As Sine Compl. Courſe 564. 15 m. L oz. 0.089 U! 
| f Ts the Differ. Latit, 309 min, ETT 
1 -$o &S. Courſe 33d, 45 m. = 7. * 
$ To the Departure »* 26M. , z, 3141 


PROB. III. 


The Courſe and Departure given, tg find #he Diſtance # 
Difference of Latitude. 

Example. A Ship failing South A 
007 Ealt by South, until her Depar- 
£1: ture be 206 min. I demand the 
[44 bs and Difference of Lati- 
} tude, | 


PLLA "I 
——— oa EI 


Sites, © tad. 
ay.» eee _ m_ i: 
_— —— 7  - = ene ny 5 _ 
, \ 


The Operation. 


For the Diſtance, 


i 


Df Plain Sailing, 


29 


As $: Courſe 33 d. 45 m. Log. 9.74474 
To the Departure 206 m, 2.31387 
So s Radius | I 0,00000 
' To the Diſtance 370 Me 2,569; 

For the Differ. Latitude. ; 

| | . Co, Ar: 
As S. Courſe 33 d. 45 m. Loz. 0.25526 
" To the Departure 206 m. 5 31305 
So S.GC- Courſe 56d. 15 m. : 9.91935 
To Differ. Latit, 309m,  x2.48598 

| PROB. IV. 
The Difference of Latitude given, to find the Courſe and 
Departure. 


.309 mn. 


| Example: A Ship ſails between 
the North and the Eaſt 372 mzn. 
- until her Difference of Latitude be 
I demand the Courſe 


and Departure, 


Br 


The Operation. 
Eor the Courſe. 


Al 


As the Diſtance ſailed 37% min, Log. 2.57054 | 

To Kadius 1 0,09000 

Fo is the Differ, Lat. 309 Mm, 2.48996 

To the $,C. Courſe 33 d. 59m, 9.91943 

T For the Departure. 

As Ruidius Log. 10.9500 9 

To the Diſtance 373 Min: 2.37 54 

So& the Courſe 33d. 50 min. 9.74568 

To the Departure 2-07 min, X2431023 Þ 
C PROB:; 


CCl” lCECAYZIN 


© O— <—_ 
— 


I 20 Df Plain Sailing. 

"2 PROB. V. 1 
Mt The Diftance and Departure given, to find the Courſe w T7 
Will | Difference of Latitude. E £ 
ih Example. A Ship ſails ber cen 1 

$1194 the Souch and the Weſt 37* w 

F134] until her departure be 205 mzn. 

10} aerrand the Courſe and Dift. La- c 
þ | The Operation. . 
| j ' For the Courſe. _ X 
mn As he Diſtance 372 rftins 

oP $0 & the Departure 306 min, 
W1! Toghc Courſe 33d. 37 m. 
(it) For the Difference of Latitude. 
$0 At Radius Log. 

A To be Diſtance 372 min. 


$o%&. C. Courſe 56d. 23 m. 
To the Diff. Las, 309 m; 


PROB, VI. 


Fr 
The Difference, Latitude and Departure given, 80 find in 
Courſe and Diſtance. 

Example. A Ship failing be- 


tween the South and the Welt un- F: T 
Tj til ber Differ. Latitude be 309 # | 
FIT min, and her Departure 206 min, / 
F} 1 demand the Courſe and Di- / 
| $1} ance, | * + c 
i The Operation, 14.4 
j 
For the Courſe, Cz 


Mf Mercators Sailing. F \S 
' As the Differ. Lat- 309 min, Log. 2.48996 
a To Radius 10,000cD _ 
_ So% Departure 206 m 2430397 
l To, T. Courſe 33d. 41 ms. 9.82391 | 
| For the Diſtance. 2 
As 8. Conr{e 33 d. 41 Ms Log. 9.74398 
To the Departure 206 m. : 2.31387 
So is Radius od 0,00000 
[ To the Dift ance 371 M. 2.56989 | 
—_ 
yy C H A P. V. 


J\ 
"t Containing Problems of Sailing by Mercators 
Chart, commonly called Mercators Sailigg, 


w Ere it will be necefſary to have a Table of Meridional 


—_ parts, which I have drawn out of Mr. J/r/gbts Tables, 
i" to every tenth Minute of Latitude, accounting 1t jn fingle 
Miles or Minutes of the EquinoQtia], the better to ayoijd 
FraQtions, as he and Mr, Norwood have deſigned it, which is 
IN inſerted towards che end of this Book. 


FRAODOD. I, 


' To find the Meridional Difference of Latitude, or the Difference © 
of Latitude in Miridional Parts 


Firſt, if one place be under the EquinoQial and the 
other in North or South Latitude, the Meridional parts 
(in the Table «f Mer:dienal parts ) anſwering ts the De- 
grees and Minutes of the place, having Latitude, is the 
Meridional Diff. Latitude. 

Example, One place in the Laticude 37 4. 37 m. North, 

Es Ss ras 


-> 


—— PR_ 


——_—_———_———_ — 


q | Mf Mzrcators Sailing. 
Wi the other nnder the EquineRial. I demand the Djq,, Di 
HY Tatitude in Meridional Parts. Cc 
| Lat. 37 0. 27m. ——— 24 26 

24 26 is Meridional Diff. Latitude, 
Secondly, If two places be both in North, or bay fe! 
- South Latitude, ſubtra& the Meridional parts of the | 


Latitude from thole of the greater, the Reniainder i; 

Meridional Diff. Latytude, 
Example 1, 

. . Me 

One place in the Latitnde 37 d. 20 m. North U 

The other in the Latitude 17 10 + North. b, 

The Meridional Diff. Latitude it 

Example 2. 

nl One place in the Latitude - 45 d. 56 mz South zl 

LORE The ozher inthe Latitude 29 17 South v 

The Meridional Dif. Latitude Ir 


"Thirdly, If ot the two places the one have North | 


: 
- 


F Example 
; x. 
, One place in the Latitude 42 d, 17 m. South zh 
The other in the Latitude 27 19 North 
The Mcridional Diff. Latitude y 
PROB. It. 


— Both Latitudes and the Diference of Longitude bet# 
any two places beihy given, to find the Courſe and Dilta 
; ; Example. 

'*Þ ; 5k the Lizard in the Latitude 5d dg. North, 7 
on © Berbadoer in the Eatitnde 13 drg. 12 m. North, | 


v 


—— — — 


Df Mercators Sailing. —& 33 


Ter, Difference of Longitude 544. 57 m, Welt, I demand the 
Courſe and Diſtance. 
In the Triangle A bc, A 
A b repreſents the proper Dit- 
oth, ference of Latitude, 
be, Þ< the Departure. | 
| A c the Diſtance latled, 
b A c the Courle. | 
Acb the Complement of the 


Courſe, of w__— 
; In the Triangle Abc, C 44 


 ABrepreſents the Meridional Dif, of Latitude. 

* BC the Difference of Longitude. 

is7 BAC the Angleof the Courſe, 

A E B the Complement of the Courſe, 

This being underſtood, the proportions are the ſame as 

. 1 Y the Doarine of plain Right angled Triangled Trian= 

gies, 3 

— TheDifference' of Longitude reduced to Minutes makes : 
Iv 3296 mW. 


W's 


| 
(a To find the Meridional Difference of Latitude. «| 
Me: M. Parks. 
One place in the Latitude 50d. oo m, North 3474. 
The other in the Latitude 13z 12 Neth 


The Meridional Dif, Latitude 


pu 
n The Operation: 
oF For the Courlc, 
As the Meridional Diff. Lat. 2675 min. Log: 3-4273% 
To Radius 19,00000 
tit S025 the Diff. Long. 3297 min, 5.51812 
ac ToT. Courſe . od... 57m. 1 2:105g80 


The Courſe js South Weſt, £ W. 


"ni C 2 Fo 


[th For the Diſtance, 

FEI Lat. 50d, oo m, 

10.4 " W WK: 9 

4 i Proper Diff. Lat. 36s 48 which is 2208 Man," 
20þ Ms Sine Comp. Courſe 39 03 Log. 9.74 
A40Y To Proper Diff. Lat, 21.03 m, 3- 48 
11 $05 Radiue 10,00 
A081 j : 'T0 the Diftance 3505 m. 3*544 

PROB, III. 


w. wy Latitudes aud the Courſe given, to find the Diftanct a 
Wit $4 Difference of Lodgitude. 


Example. A Siip fails from the Lizard, in the Lony 


alt] 1 {tude 50 deg. North, until the be in the Latitude 13 dy. 


14108 kW min. North, her Courſe South Weſt 5o deg 57 min « 
LS. W. 2 W., ſomewhat Weſterly, I demand the Diſtan 
Fife and Difference of Longitude. 

*01F The proper Diff. Latitude 1s 2209 min. 


| 6 _ The Meridional Diff. Lat. is 2675 min. 
: The Operation. 
Wo ; For the Diſtance, 
Mi 4 4s Sme Comp. Courſs 39d oz w, Log. 9.799! 
oh. ' Tothe Diff. Let. 2108 m, 3-5440 
b 6 bs $0 Radius Ss 10,90 
F-i0 | To the Diſt 2nce 3505 mM. | Ag: 3.5440 
"i | For the Difference of Longitude. 
| Mg" 
iq | 76 Mridions Diff. of Lit. 2675 min, a__ 
W! KL To Courſe CO d. 57 m. 10.090\ 
1'Y PROG 


Of Mercators panting. 


a 


——— © DfMercators Sailinf. j.. "Þ?) 


Beth Latitudes, and the Diſtance given, to find the Courſe and | 
' . Differcnce of Longitnde. 


Mit.” Fxample. A Ship {ails from the Latitude 50 deg, North 
1% 2505 min. until ſhe be 1n the Latitude 13 dee, 12 mine 


4x North; I demand the Courſe and Difference of Longi- 
00 tuce, | 
Ph The Meridional Dift-zrence of Latitude is 2675 min. . 

' The proper Difference of Latitude 1s 2208 min, 


| 
| 


The Operation. 

EY For the Courſe, 
As the Diſtance 3505 min, Log. 3.54469 | 
To Radius 1 0.00000 | 
So is the Difference of Latitude, 2208 min, 3.34400 | 
To Sine Comp. Courſe 399. 03 min, 9.7993I. 
For the Difterence of Longitude. 

As Radius | Log. 10.00000 |; 
To the Merid, Diff. Lat. 2675 min, 342732 | 
So 1s F, Conrſe g0d.57 m. 10,09086 | 
To Differ. of Longitude 3297 m. 3.51818 


99, PROB. V. 


One Latitude, the Courſe and Difference of Longitude being 
wb given, to find the other Latitude, and the Diſtance. | 
\ Example. A Ship ſails S. W. 5o deg. 57 min. or S, W. 

z W. ſomewhat more weſterly from the Latitude 5o dre 
oo North, until the Diff-rence ot Longitude be 3297 min. [ 
— demand the other Latitude and Diſtance, 


— The Operation. 


For the other Latitude. | 
p C 4 As 


| Of Mercators Sailing, Hmm 
As T. Courle  Fod. 57 m. Log, T0.og 
\» T's Difference of Longitude 3297 min. al ; 
_ Sorts Radius I *,0m; , 
: The Meridional parts anſwering to Lat.5o gd, N, wy. 1 
"From which ſubtra& | = 
There remains IT, 


Againſt which in the Table of Mer1d.varts is Lat, 136, 
| il 2%. which is the Latitude of the place North. 


| For the Diſtance. 
LI The proper Difference of Latitude is 2253 min, 
mn 4s Sine Comp. Courſe 39d. 03 m. Log. 9.7% 
The Diff. of Latitude 2108 min. "3-30 
10,90! 


To the Diſtance | 3505 min. 3.546 
PRO B. VI, 


- 


K/ 
L 


The Operation. 
For the Difference of Latitude. 4 


FEI As Rediug 
8 't To the Diftance 


Log. 12.99 


U'Y\ $505 min. «$446 
To the Diff. of Latitude 2108 m, —73410 


he other Lat, is I3 deg. 12min. North. 


The Meridiona] DIE, Lat, is 2675 
{ . F0! 


a Df Mercators Sailing. EH 

).0g For the Difference of Longitude, 2 

Feb As Radius. Log. 10.00000 
 Onp © X > 46 . OY Dee ny 
WY To the Meridional Diff. Lat. 2675 min; 3.4273 
ith So k T, Courſe 50 deg. 57 min. 1029086 
by To the Difference of Longitude 3257 min. XY 3-51818 
a, PROD, VIL 


Two Places both in one Parallel, or Latitude, and their Diffes 
3d; rence of Longitude being given, #0 find the Diſtavce bee 
tween them. 
Example, Suppoſe two places both in the Parallel or La. 
titude of 5odeg. and their Difference of Longitude 70 deg. 
79 I demand the Diſtance between them. 


ry The Operation. 

= The Difference of Longitude in Minutes is 4295 

4 As Radius Leg. 15,20000 
To Diff. Longitude 4200 min, Zo62325 |} 

us So S.C. Latitude 49d, 9.80807 | 
To the Diftqace 2720 min. 3.43133 | 

{2 

J 


PROB, VIII. 


cas Two places both ont in 1. atitude, an.l their Diſtance given, to find 
their Difference of Longitude. | 


Example. Suppoſe two places both in the Latitude 5o 4, 
and the Diſtance between 27co min. I demand the Diffe- 
rence of Longitude. 


Tae Operation? 


2C0/ 

FW Ar $.C. Latitude 40 deg. Log. 9.80807 
199 To the Diſtance 2700 min. 2.43136 
p So is the Radiys 19.000c0 |} 
? To tbe Diff, Long. 4:00 min.  $:62329 


* PRO P, 


SS _ 
Df Gzeat Circle Sailing — 
PROB. IX. $a 


5 ' krue 
Ul we places (citucte borh in one Parallel or Latitude, thigh t 
TW  fance and Difference of Longitude being given, ty fubefo 
$1118 Parallel of Latitude. the 1 
#1 it Wy "Example. A Ship ſailing due Welt, 2700 man. 2]teMay 
TFT her Dif. Longitude 4:09 min. I demand what LyjPole 


o 


0] the Ship fails 1n, jng 


Wo The Operation. ſho. 
- Ms Diff. Longitude 42250 m. Log. 36: 

| . ——— E 

: $0 1s the Diſtance 2705 No IYiof 1 

- To S$.C. Latitude 40 d. 9.8 Poll 

wha 

I —— — — Wil 


din! 


pn commonly called Great Circle Sailing, | 


EHANT +. His though in ſome ſenſe it is the moſt exat wy 
s fi © ſailing, ſhewing the neareſt way and diſtance bets 
$201 2ny two Places; yet it is very difficult, and not ſo mi 


FRI they are forced from ® ' 
or interpoſitioa of ſome Hex 


|', 1. waa So that their beſt way is to keep thetyc 
{0 Account by the former Rules, Only baving skill herthSid 


[7 
'F' 


| 
1 Lands or Iflangs : 


ws 7 
FN l 
[4 
t by 

XF 7 

, 
4% 8 
: 


: 
£3-+ | 
#5 


they may ſee that it j+ many ti lerrhe 
: AZ, y times the nearer way t0 
& Rumb, and to ſail more Northerly, as ia Jailing __ 
: ; - ro; 


vs i 
TT 


® FI us. 


r Of Geeat Circle Sailing, 39 | 
E -Indics ; which makes thoſe that keep not a_ 
oo he OY by the former Rules, but reckon aleogerill 
by the plain Chart, to be at the Lands-en4 many leagues 
iybefore their account, Allo in a parallel Courſe, as from 
the Lands-end to New-found Land, you may ſee how you 
lemay advantag? your we by rang ae en 
aiPole 100r 124g, which will be a great help for the LEEP= 
ing your account, and yet go a nearer way than if you 


ſhould ſail in the parallel of Ealt and Weſt, 


"Oy! 


= Example. A Ship being in the Latitude 50 dee North, 
"Mzg bound to a Port 1 the ſame parallel, whcle Difference 
4iof Longitude weſterly 1s 47 deg. I demand th= Angles of 
Poſition, the Diſtance in the Arch of a great Circle, by 
what Latitudes and Longitudes the Arch ſhall paſs, likee {| 
—wiſe the Courſe and Diſtance from placz2 to place accor- 
ding to Mercator. 
| Let A repreſent the firſt place, E the ſecond. 


D 


— 


itt / 


tre we ON 
mi: c e k g h ol 
n T : ; TY / 


I*'E 


a The Operation. 


10 To find the Angles of Poſition BAD and BED. ; 
led The oblique- A:gled Triangle AD E is reduced, into 
tictwo equal right-angled Triangles AB D and E B D, the 
1Sides and Angles being equa) ; therefore 1n either of rhem 
eifthere is given the Hypotenuſe, and the Angle at D, to find 
10fthe Angle at A or E. 


(ro! In 


Df G2eat Circle Sailing, 
AY In the Triangle A BD. 
"eT.C. ADB, 239. 39 i Log: 


-. To Radiu 
- So4S.C AD 40 © 


'! | 2, To find abe Diftance AE, * 
#\ In the Triangle A BD. %D 

l As Rading L0ge 10.09 . D 
Fi. Tos. DA 40d. com. 9.8%} BD 
Pm $0&S. ADB 23 30 $6 BD 
WE . Tos. AB 14 51 gore BI 
iN AB 14d. 51 m. being doubled produces BL 
; AE 29 42 or 1782 min. B 1 
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3 To find the Latitudes by which the Arch ſhall paſs a = vg 
yy five degrees of Longitude from A, repreſeming thi 


Port. Po 


Firſt, You muſt find the greateſt Latitude by which! 
Arch pall-s, 


; In the Triangle A B D; 
As T.C. AD 40 d, co m, _ Log. I 0.976! 
To Radius 10,000 
$0 S.C. ADB $3 39 9,96: 
The Compleme 


greateſt Latkng. BD (togod,) 52 d. x5 m, bt 


Secondly To find the Lat : 
_ , atitude by which the Arch f! 
ar every five Degrees of Ba, from A, you 


reſolve the ſey . : 
BDc, =y ſeveral Right: appled Triangles B Da, BY 
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The Complement of Da 5od. 56 m. North is the Lati=- F 
tude of the Point (a). 7 
After the ſame manner are found the Latitudes for the 
Points c, e, &c. inthe ſubſequent Table. 


The Mexidional Diff:rence of L atitude 15 90 ms 


exbtraRing five deg. from ADB 234.30 m. 
There remains a DD is 30 
Subtralting five deg. from 1s 30 
Remains BDe. rz.. 30 
And ſe for the reſt, as follows in the Table. 
| deg. mitts , 
2DB 18s 30) In the Triangle aBD | 
BDc 13 39|[ To find by what Latitude the Point (a) Þ| 
BDe o8 3o paſles, - F 
BDf oz. 3o 
45 : : 4 Pl Radius Log. 10.00009 
BD1 1 Zo ToT.C. BD 37 d. 35 Ms» Icoll37% Þ 
BDk 16 3o| S0i8.C.aDBi3 30 9.97696 if 
BDI 21 30) ToT.C. Da 39 OZ 10,09067 } 
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weaddedl cath. 


Df Gzeat Circle Sailing. "TY 


[ at. 
d. m. SO : 
50 00J Foarthly, having the Latitudes and Þ 


50 57 | Longitudes, by which the Arch pales, £ 
51 39 | you may find the Courſe and Diſtance Þ 
52 ©7 | trom place to place by Mercator. T 


52 22 | So to find the Courſe and Diſtance + 
J& yy PA a, there is glven both Latitudes $9 it 
3z *4+ 1 dg. North, and 52 deg. 57 minut; | 


JT 31 ] North. 
FI IF 


59 24 | And the Difference of Longitude, * 
50 00J hive deg. Weſt, | 


ter the Cour'e: 
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LEO T 
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Mhl 42 @f GzeatEiccle Sailing, y 
li | I Ar Merid: Diff. Lat- 99 min, LY. iv nes 
WH © To Raſins | l0,0 con: 
| the Diff. of Long. 300 m. win fide 
ll | " We 
1 For the Diſtance, L 
TL © To the Difference of Latitude 57 m, I $755 Jars 
- $6 1s Radins 6.6 y ou: 
i To the Diſtance 1.33 IPs | 2,29) for 


LY 


2 fl "After the ſam? manner you will find the Courſes v = 
| fy Diſtances ac, ce, @&«. as they follow in the Table, 
- Places. Courſes, Defiance, Coz 
From A to a | N. w. 73 deg. 13 m, 198 
| | from a toc | N, W, 7-7 24 192 
#4 þ YN from c we N. Ww. 81 28 15 
SHEN I re 
TE rom e to f N. W, 8 14 139 
_— > ftos| NW. »; | 19 
wat: L 3 | ET — — | oc —_ _—_— 
_—_—m z toh | S. W, 'ﬆ6 
| I®from i to k | ; wW. 4 we | wy 
1 From k ' "TS O3 109 
w 75 S-2 19) 
9 
" 72 WE A820 


Courſes afore found are {01 
N W, 913 min. uatil you” 
IN Nutth, and then VW. S, 


arrlye at your Port, Þy i 
me 


Df Aſtronomical P2oblems, 


© means you will alter your Latitude almoſt fix deg, which js 
> conſiderable, 1 reſpect of the benefit of Obſervation 3 be- 
» fides the Diſtance 1: bur 44 mrr. more than that of a great 
= Circle, and not above 13 min, more than the Parallel, or 
" Weſt Diſtance, 

' If you deſire to perform this or other Problems of 

Great Circle Sailing by the plain Sca]-, 1 ou may fee it 
| 1zxzely treated of, The Geometrical Seaman being lately en- 
7 larged, and made more praQical; to: th. ready keeping 
» your Accounts by Latitnde and Longitude, by New Tables 
8 for that purpole, 
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CHAP. VIl. 


— 


Containing many Aſtronomical Problems wery 
uſeful in the Art of Navigation * Ilhuſtrate# | 
by the general Scheme annexed Page. gb. 4 


Of Aftronomical Deſonitions. 


He Poles of the World are two fixed Pojats in the 2 
Heavens, diametrically oppeſite to one another, the # 
_ one viſible jn our Hemuphere, called the North or Artick # 
Pole, noted with the letter P: the other not ſeen of uss #4 
\ being jn the lower Hemzſphere, called the South or Antai- © 
| tick Pole, noted with S. i 
The Axis of the World is an imaginary Line drawn from |} 
Poleto Pole, about which the Diurnal motion 1s pe: formed: Þ 

- flom Eaſt to Weſt, repreſented by P 4 S. = 
The Meridians are great Circles concurring and inter- 

x (eQting one another in the Poles of the World, as PE>S, % 
: and PeS. a 
| The EquinoR1al, or Equator, 1s a preat Circle, 92 deg. þ 
# diſtanx tirom rhe Poles of the World, cutting the Meridiavs F 
| at 
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Tf Aftrinomical Pzoblems, 
and dividing the World into ty, L 
called the North and South Hemiſpberes ; asE 2 R** 
- The Ecliptick is 2 great Circle croſſing the Equing 
the two a Ay AI Nyy Aries and Libra, and mak, 

C 


o 


: Right-anpe 


Je therewith (called 1ts Obliquity ) of 23 dee. 20m! 
[it v of Circle is divided into 12 Slgns, each cog 
| 30 deg. whole Names and CharaQers follow. 
Aries (& Libra DO 
Tan w ' S$torpoo mM | 
_ lf Which are i 0M a Theſe aree 
Cancer © calies Nor- Capricorn W led South: 
Leo F thern Signs, Aquarius Signs, 
Firgo | Piſces NY: 


The Ecliptick is repreſented by S 21 vp. 

The Zodiack is a Zone having 6ight deg. of Latitude: 
either fide of the Ecliptick, in which ſpace the Pla 
make their Revolutions, It is divided and diſtinguiſhel 


217 the twelye Signs, 
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* The Colures are two Meridians dividing the Equine 
and the:Ecliptick inro four equal parts, one of theſe pal 
by the EquinoCiial Points, Arzes and Libya, and 1s calle: 
| quinoQial Colure, a: P %S: the other by the begin 
-— "_ and Capricorn, called the $olſtitial Colure, !: 
SW. 

The Poles of the Ecliptick are two Points 23 deg. 30F 
diſtant from the Poles of the World ; as I and K, 


| 
| 


; 17 el” The Tropicks are two ſmall Circles parallel to the £6 


5 k og . 


4 bb ; 
Ma : 
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BY 84” 4 

Fig i and 1s called the 
$3607 The Southern 
: | if corn, and is C2;led the 


i" EquiroQia), and 
Fl "n l! 


atekt Declination, 
The Northern Tropick paſl. 


l S by the beginning of 65 
Tropick of Cancer; as $ a D. 
Tropick paſſes by the beginning of (! 


Iropick of r : A by 
- The Polar C.rcles 6 P G Capricorn 3 as 


diſtant therefrom 6c d. 392 Mm, and 


the Poles of the World 23 4. 30, 
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noCGtia!, and diltant taerefrom 23 d. 39 Mo limiting the S: 1 ; 


e two ſmall! Circles parallel to 
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NDf Aftrologicsl Pzoblems'.” - +45 

That which is adjacent to the North Pole is called the 
Artick Circle, as Gd } : and the other the Antartick Curcle, 
as K d M. : | | : | 

The Zenith and Nadir are twb Poinrs diametrically op- 
poſire : The Zenth 15 rhe Verdical Point, or the Point right 
over our Heads, as Z; the Nadir 1s direaly oppofite thereto, 
as N. 

The Azimuths; or Verdical Circles, ate great Circles of che 
Sphere, concurring and interfe&ing each other in the Zenith 
and Nadir, as Z f N. | 

The Horizon 1s a great Circle go deg. diſtant from the Ze- 
nith and Nadir, cutting all Azimuchs at Right angles, ard d1- 
viding the World into rwo equal parts, the upper and viſible 


Hemiſphere, and the lower and inviſible : This Circle 1s repre» 


ſented by H * R. | | 
The Meridian of a place is that Meridian which paſſes by the 


Zenith and Nadir of the Place; asP Z SN. 


The Almicanthars, or parallels of Alritade, are ſmall Cir- 
cles, parallel ro the Horizon, imagined to pals through every 
Degree and Minute of the Meridian, between the Zenith and 
Hortzon; as B a F: 

The parallels of Laticude or Declinition are ſmall Cirgles 
parallel ro the EquinoGial : they are called parallels of Decli- 


; natton 1p che Heavens when applied to the Sun or Stars z but 


on the Earth are called parallels of Latirude. 

\ The Latitude of a place 1s the Height of the Pole above 
the Horizon, or the Diſtance between the Zenith and the 
EquinoQial. 

; The Latitude of a Star is the Arch of a Circle contained 
Letvieen the center of a Star and the Ecliprick Line, this Cir- 
ce making right Angles with the Ecliprick, and is counted 
cither Norchward or Southward, according to the Scituation 
of the Star, 

Longitude on the Farth js meaſured by an Arch of the E- 
«1ncd berween the primary or firft Meridian 
© vicre che Longitude js aligned to begin, and 
n O14ay cher place, counted alivays cafterly, 

P "Ba 


'ne Meridia 
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| &f Afronomical Problems, =” 


| As 
The Longitude of a Star, is that part of the Eclipt Tc 
which is contained between the Stars place in the Eclipwelinat 
and the beginning of Aries, counting them according 9 So 
tucceſſion of rhe Signs. Dexe 
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_ Altitude of the Sun or Stars is the Arch of an AzimY To 
Eontained between the Center of the Sun or Star and 'the ſa 
_ Horizon, 
Aſcenſion 15 the rifing of any Star, or any part of the Lf 
a... . » - ; 
nottial, above the Horizon , and Deſcention is the {© 451 
thereof, 'F To 

Right Aſcenfion is the number of Degrees 3nd Mi So t 


of the Equino&ial ( counted from the beginning of 4" ok 
hich cometh to the Meridian wich the Sun cr 5" Wh 
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Of Altronomtcal P2oblems, 47 


Oblique Aſcenſion is an Arch of the EquinoGtial between 
the beginning of Arzes and that part of the EquinoCtial that 
riſeth with the Center of a Star, or with any portion of rhe 
Ecliptick in an oblique Sphere. ' 

Oblique Deſcenfion 15 that part which ſets therewith. 

Aſcenſional Difference is an Arch of Difterence between 
the Right and Oblique Aſcenſion. 

The Amplitude of the Sun is the Diſtance of the rifing 
or ſetting thereof , from the Eaſt and Weft Points of the 


HorlzOn- 


PROPOSITION EL 


To find the Suns Declination at any time. 
As Radius or Sine 9o deg. 
To Sine of the Diſtance or Longitude of the Sun from the 
next EquinoQial Point 3 | 
So is the Sine of the Suns greateſt Declination. 
To the Sine of the Suns preſent Declination. 


PROP. II. 
To fenae the Suns Right Aſcenſion. 
| As the Radius 
uw To the Sine of the Complement of the Suns greateſt De- 
welination : 
0* So rhe Tangent of the Longitude of the Sun from the 
next EquinoCtial Point, 

m 1o the Tangent cf the Righr Aſcenſion of the Sun from 
d!the ſame EquinoRial Point. 

CROP: L114; 
b: To tnd the Suns Ajcinſional Difference. 
et As the Radius | 
To the Tangent of the Poles height : 
in 50 the Tangent of the Suns Declination, 
iii To the Sine of the Suns Aſcenſional Difference. 
an "mich adcdee to, or ſubrrafted from the Hour of Sis, 
vs the Suns riſing and ſetting. 
Jn | D 2 PROP. 


Of Aftrological Pzoblems, 
PROP. IV. 
1s find the Suns Amplitude. 
As the Sine Complement of che Poles height, 
To the Sine of the Suns Declination : 
: Sois Radius, 


the Sine of the Suns Amplitude. 
" PROP. Y. 


'Þ find the Suns Horary Diſtance from the Meridian whin hy 
| due Eaſt or Iveſt. 
As the Tangent of the Poles height, 


Is to the Radius: EEE 
So the Tangent of the Suns Declination, 
To the Sine of the Suns Horary Diſtance from the Meri 


an, being juſt Eaſt or Weſt. 


Wants S&QP.-YL SY 
To find the Altitude of the Sun being juſt Eaſt or Wiſt, 

As the Sine of the Poles height, 

Is ro the Radius : 

So the Sine of the Suns Declination, 


401 To the Sine of the Suns height being juſt Eaſt 5 
i A Weſt, 


TROP VI 


To fend the Suns Altitude at the Howr of Six. 
As the Radius. 


Tothe Sine of the Poles height : 
So the Sine of the Suns Declination ; 
- - FotheSine of the Suns keight at the Hour of ſix. 


PROP, VIIL. 


To find the Suns Azimuth at the Hour of Six- 
As the Radius, = : / 


To the Coline of the Poles Herght : 
So the Tangenrof the Suns Declinarton, 


Do Tangent of the Suns Azimuth from the North F 
inc Meridian at the hour x, 


1 


d p_ 
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Of Aſtronomical P2oblems, 49 


PROP. IX. 


To find the Suns Altz tude at any time of the days 
5 the Radius, | 
- o the Corangent of the Poles height: 
$0 is the Sine of the Suns Diſtance from the hour of ſix, 
To the Tangent of an Arch. . 
Which being ſubſtrated out of the Suns Diſtance from 
the Pole, work again thus. | 
As the Cofine of the Arch found, 
To the Cofine of the remaining Arch of che Suns Diſtance 
from the Pole: 
 - So isthe Sine of the Poles height, 
To the Sine'of the Suns Altitude at the hour required. 


PROP. X. 


To find the hour of the Day by the betght of the Sun. 

Take the Complement of the Suns height, the Complement _ 
of the Latitude of the place, and the Complement of the De« 

' clination of the Sun, and add theſe three tides rogether, and 
find the Difference between their balf Sum, and the Suns Alti- 
tude, Then work thus. | 

I. As the Radiusto the Cofine of the Latitude: 
So the Sine of the Suns Diſtance from the Pole, to a 4th Sine. 

2, AS that fourth Sine, to the Sine of half the Sum : 

So the Sine of the Difference, to a ſeventh Sine. 

Unto which 1f you add the Radius, half that Sum will be 
the Sine of an Aich, whoſe Complement being doubled, 
will be the Diftance of the Sun from the Meridian; 
ms converted into Time will ſhew the Hour of « 

aY. .. . 
PAD 34 
To find the Azimuth by the Suns Height. 
 _ Take the Complement of the Suns Declination, the 
Complement of the Latitude, and the Complement of the 
D 3 SUBS 


i 50 
Suns Height, and add theſe three ſides rogether, ang; 
their Difference between their half Sum , and the jg, 
from the Pole, only put the Suns Diftance from the þ. 
-firſt. Then work thus. 
I. As the Radtus 
To the Coſine of the Latitude. 
So the Cofine of the Suns Reight, 
To a ſourth Sine. 
2. As that fourth Sine, 
To the Sine of half the Sum : 
So the Spne bf the Difference 
To a ſeventh Sine. 
-  Untowhich if you add the Radius, half that Sum ill 
Rr the Sine of an Arch, whoſe Complement being doubled, 
Wt > the Azimuth deſired. 


PROP, XIL. 


4 Having the Angle of the Azimuth, to find the Hour, 
--As the Sine Complement of the Suns Declination, 

To the Sine of the Suns Azimuth : 
_. - -S0 the Sine Complement of the Suns Height, 

> Tothe Sine of the Suns Horary Diſtance from the % 


- 


1dian. 


- PROP, XL. 


&p 


| 

} . 

"% . | 

Wit: Heving the Longitude and Litituds of any Star, to jiu4' 
T1 LAG Right Aſcenſion and Declination thereaf. 

5 |\1-" 1 To the Sine of the Stars Longitude : from the next £4" 

WIT; nottial Point : 


-* So the Corangent of the Scars Latitude, 
Tothe Tangent of a fourth Arch, 
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of Attronomical Problems, 


Compare this fourth Arch with the Arch of Diſs 


' Nis . i - q "1 a Oo X 
32 mm. and if the Latitude and Longitude of te gr 


GTO 


ac 


5 ww 2 


—"@f Affronomical Pzoblems x1 


* yoth of one quality, that is, when the Star hath North Lari- 

» cude in the fix Northern Signs S It $ &, 17, or Sputh 

; Jatirude in the Six Southern Signs zz m_2 yp 22 X, then 
ſhall the Difference berween this fourth Arch, and the D1- 
ance of the Poles 23 deg. 3o min. be your fifth Arch. 

But if the Longitude and Latirude of the Star be of con- 
trary qualities, that 1s, one Northern and the qther Sourhern, 
then add this fourth Arch to the Diſtance of the Poles 
23 deg. 30 min. and the Sum thereof fhall be your fifth Arch 
with which proceed. FUOD 

2. As the Sine of the fourth Arch, 

" To the Sine of the fifth Arch; 

) So the Tangent of the Stars Longitude, 

| To the Tangent of the Stars Right Aſcenſion from the 
next EquinoGtial Point. 

3. As the Cofine of the fourth Arch, 

To the Cofine of the fifth Arch; 

So the Sine of the Stars Latitude, 

To the Sine of the Stars Declination. 


Laſtly, for Proof of your Work. 


4. As the Cofine of the Stars Latitude, 

To the Cofine of the Stars Right Aſcenſion : 

So the Coline of the Declination, 

To the Cofine of the Longitude. | 
| And thus having found the Right Aſcenſion and Declina- KF 
tion of any Srar, you may by the former Rules find its Am- 
plitude, ts Difference of Aſcenſion, irs Diſtance from the ®: 
Meridian at any height obſerved, and ſo the Hour of the #* 
Night thereby, having firſt the time of irs coming to the ®: 
South, by ſubtra&ing 1ts Right Aſcenſion from t;e Right Aſ- 
cenſhon of the Sun, 


D 4 CHAP. It 
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||| V 
WW Containing Problens of Geography, 
ſl PROPOSITION I. . 
111111188 REEL DG 7 
HSI To find the Diſtance of any two places which differ only in ly, © 
Wnt tude, being both upon the ſame Meridzan. 
Whit 5 
| | Þe _— two places are upon the ſame fide of the Equ \ 
Wt IF noial: ſubtra@ the lefſer Latitude out of the grex,, #4 
i} the Remainder is the diftance required. OY 7 
2. If the one place be on the one fide of the Equinottlii + 
i} and the other on the other : Add the two Lartirudes rogetht, © 
# andthe Sum js the Diſtznce required. -— \ 
|, |na_ | ore 
, "PROP. I. Thi 
4 
To know the Diſtance of any two places which differ 1 
$4 | only in Longit ade. LS 5 
Lg I» Tf the places are both of them under the Equinottil : 
Same fabtradt the leſſer Longitude out of the greater, the Rewainde 
Ws he Diſtance, 
We 2+ 1f the two places have the ſame Latitude, and ſo unde | 


ie lame paralle], then, 
the Radius, | " 


he Coſeae of their Latitude : 


8 PROP. 111. 
WA / .Þ find the Diſtance of two places which differ both in Th 
4 4 ED , Tongituge'and Latitude, | 
LJ wil S Propof 
$3. This Propoſition hath three Caſes, 
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F P2oblems of Geography, 
b C A $ E Þ, 


when one place 15 under the EquinoGtial, and the other _ 
-owards either of the Poles, Then, 
' As the Radius, 
To the Cofine of their Diſſerence of Longitude : 
$9 the Coſine of their Latitude, 
To the Coſine of their Diſtance. 


CASE IL. 


. When both placesare towards one of the Poles. Firſt, 
As the Radius, | | 
To the Coſine of the Difference of Longitude : 
| 50 the Cotangent of the leſſer Latituat, 
To the Tangent of a fourth Arch. 

Which being ſubſtrafted out of the Complement of the 
_ Latitude, the Remainder muſt be your fifth Arch: 
Then, 4 | 

As the Cofine of the fourth Arch, 

To the Coſme of the fifth Arch : 

So the Sine of the leſſer Latitude, 

TotheCoſmeof the Diſtance r equired. 


CASE TIL. 


When one Place is toward the North Pole, and the other 
toward the South Pole : Firſt, 5 
As the Radius, 
T1 the Coſins of their Difference of Longitude : 
So the Cotangent of one of the Latitudes, 
To the Tangent of a fourth Arch. 
_ Which being ſubtra&ed out of the other Latitude, ha- 


Thee arg. added to it, the Remainder is the fifth Arch: 
3 
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2þ As the Coſpne of the fourth Arch, 
MRI 77 the Cofone of the fſth Arch : 
Hm So the Sine of the Latitude firſt taken, 


SEMEIF = By theſe Rules, 'allo you may find the Diſtance of any 
||| (4 if you know their Longitude and Latitude, <2 


MA - + 7? the Cofne of their Daſtance 
f Il | | | 
LOTHNG fien and Declination, which 15s of good we. 
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How to find the Variation of the Compaſs, 

11 ES * . | 
ARS ID may find the Suns Amplitade by Calculation, wh: 
LR” I call the true amplitude, and by the Amplitude Cony 


o 
q 


Wh you may obſerve the Suns Amplitude either at Sun-Riſz 


ll er Setting, which I call the Magnetical (or Compals) t 
y Wi  Piitode. If theſe two Amplitudes agree (which 1s very | 
SHINE dom,) there 15 no Variation, but if they do not agree, the: 
8 ference berween them being rightly accounted, 15 the Vari: 
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& Y the fourth Propoſition of the ſixth Chapter 
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WH On of che Compaſs. 
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gl ter you may find the Suns Azimuth by calculation, whit 
Ani call che true Azimuth, and by the Azimuth Compaſs youm 
WM , Obſerve the Suns Azimuth, either in the Forenoon or Alte 

Wie). noon the SUN a!out 10 Or 15 4. high, and this I call the Mit 

 -menical Azimuth. | 
» Note, you may ſte the uſe of the Azimuth Compaſs, in obſer: 
the Magnerical Azimuth or Amylitude, in 4 uſeful TV 
card Practical Navigation, þ. IIs 
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= Suppoſe the true amplitude be Eaſt 32 d. Northerly, * 
the. Mapaerical Amplitude Eaft 27 4. Northerly, thc Pi 


| FACETS 5.4. which is the Variation, almoſt half a Pow 
| - #he Comps, 
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[The Uartation of the Compaſs; 55 


Suppoſe. the true Azimuth to be Weſt 124. 30 . South- 
erly, and rhe magnerical to be Weſt, 14.4. 30 m. Northerly 
12 4. 30 1. added to 14 d. 30 min. the one being Norther- 
ly and the other Southerly, make the Difference between rhe 
Azimuths ro be 27 4. and that 15 the Variation almoſt wo 


points ' of the Compals. 


To fiad which way the Compaſs varies. - 

Suppoſing your ſelf to look direQly towards the Coaſt of 
the true Amplitude or Azimuth, confider whether the Magne- 
tical Amplitude or Azimuth be towards the right or rowards 
theleft hand ; if it be rowards the right hand, the Vartanion 15 


Weſterly, if rowards the letr, Eaſterly. 


Exam). 

Suppoſe the true Amplitude to be Weſt 12 deg. zo min. 
Southerly, and the Magnetical ro be 14 deg. 30 min. Nor- 
therly ; then if I look towards the true Amplitade Weſt 
12 deg. 30 min. (or about one point) Southerly, the- Ma- 
netical Amplitude 14 dtg. 39 min. Northerly 1s towards 
the right hand, and therefore the Variation is Weſterly 27 
deg. 

Suppoſe the true Azimuth to be W. N.\V. and the Ma- 
gnetical W, B. S. if you look rowards the W. N. W. then 
the W.,B.S. 1s on your left hand and the Variation 1s Eaſterly 
three Points. 

Bur this Propofition may be performed moſt readily by the 


following Inſtrument which may be called the ReRtficer the 


Deſcription whereot 1+ here 1nfcricd, 
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"The Uariation of the Compals, 7 — 
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Place 
This. repreſents two Compaſſes, the one fixed, the ot 
1} 111 moveable, the fixed Compaſs may repreſent the Hor! 
TRIES. 1n the which the North Point and all the other Points © 
wy the Compaſs are fixed and immovable. The moveid: 
149 - enerepreſents the Mariners Compaſs, in which the Nor 
may Port and conſequently the other Points are liable to Vi 
$130n; and if the North Point of the Mariners Compib " 
to the Eaſtward of the true North in the Horizon, the Var 
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Place this to turn round within the Compals, 
Page $6. 
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zhe Uariation of the Compaſs} 


| Example. 

þ Suppoſe the true Azimuth be (as before) W. N. W. and 

* the Magnetical W. B. S. Place the W.B. S, Point of rhe 

* moveable Compaſs to the W.N. W. Point of the 1mmove- 
able, then the North Point of the moveable Compals ftands 
at the N. E. B. N. Point of the 1mmoveable, which thews 
the Variation 1s three Points Eaſtetly as before. ; 

' Suppoſe the true Amplitude be S. W. and the Magnencal 
w.$S.W. Place the W.S. W. Point of the moveable Com- 

aſkto the S. W. Point of the 1mmoveable Compals, then 

ſhall the North Point of the moveable ſtand atthe N. N. W. 
Point of the immove able, which ſhews thar. the Variation is 
two Points Weſterly. 


How to reftifie your Courſe when the Compaſs variess  * 


This may be very readily performed by the foregoing In- 
ſtruments. 
Example. -— 
Suppoſe the Variation be 2 Points Eafterly, and the Courſe 
. by the Compaſs 1s S. W. B. S. to find the true Courſe the 
Variation being allowed. | 
Place the North Point of the moveable Compa(ls, to the 
MN. N. E. Point of the immovable, becauſe the Variation Js 2 
Points Eaſterly, then the S. W. B.S. Point of the moveable 


Compaſs will ſtand at the S. W. B. W. Point of the immovable; - ? 


which 1s the true Courſe required. By 
My Courſe that I ſhould ſteer 1s S. E. B. W. bur the Com: 


pals varies 2 Points and an half Weſterly, what Courſe muſt - 


I ſteer to allow the Variation ? 


— Place the North Point of the moveable Compaſs to N.N.W.,” & ; 
« W. oh the 1mmoveatle, then cighe againſt $. E. B. E. the 


true Courſe on the immoveable, ſtands. S. S. E. * BE. on the 


- 1 P © % _ wa 
moreavle Compaſs, which is the Courſe you muſt ſteer r6 
wow tforihe Variation of the Com pats, 
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F any thing ſeem obſcure in this fma!} Trex 
vi it being only an Epitome of Navigation, 
| xefer the Reader toa Book lately Printed, Entity 
| led Praftical Navigation, where he may receive a ©@... 
[ pi SatisfaGion 3 and likewile fee the Ute of ny Wi 
| Infiraments in Navigation. 
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| "va [N Marſh Yard a /ittle below the Herni yy. 
Wt -  tage-Stalrs 77 Wappin, are taught the} V. 
b Aathematical Scxences, VIZ. Aritlimetick | 
| Gene) Algebra, Triggnometry » Nv _, 
gation, Aſtronomy, Survey Ing, Gauging, 


Malling, the Uſe of the Globes end other Ma yy 
| fro Inſtruments. Pro ojeftion Of the 


Wir and other parts of the * Marhematic ns, V 
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covthat Neceſſary 


TABLE S | 


Appertaining to 


Navigation, 


: With their Ules Dn Explained 
| 1n the Order following : 


I. A Table of Meridional Parts. 
IL -A Table of the Suns right Alcenſion, 


 11I, A Table of the right Aſcenhions and Declinati- 


ons of the principal tixcd Stars. 

IV.A Table of the Suns D-clination newly calculated. 

V. A Table of the Latitudes and Longitudes of the 
principal Ports, Harbours, Capes and Lilinds in 
the World. 

VI. A Table of Diftcrence of Latitude and Departure 
tor the cx3&t working a Traverſe, | 

VII. A Table ſhewing the fit day of March Ep. 
Dominical Letter, &c. with a perpetual Almanack, 

VIIE A Table of Anglss which every Rumb (or 
Point: ot the Compal) | maketh with the Meridian, 

IX. A Table of Sines and Tanzents to every Degree 
and Minute of the Quadrant. 

A ATableof Logarithms increating from one totwo 
thouland ad Corrected and x:iGdty Printed. 
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A Table F Meridional Miles. 
— The Minutes of « each 7. De egree. _| Z 
—-Þ [10| 20 We | 40 | 50 © 

ee 


OO ——_ 


| The Meridional Miles. " 
hee i: $i IO, 20 30 | 4o| $0 
60 70 80 90 Ioo) 110 


120 | 1391 140 | 150 | I60| 170 
180 | 190] 200 | 210 220 230 
250 260 L 270 | 280} 290 


zoo | 3io| 320| 339 | 340; 350 | 
360 370] 380| 390 400, 410 
421 | 431] 441 | 451 | 461, 471 
4g81 | 49] gol} SII | $21 $32 
| $42 |, 552|__562|_572 | 582 592] 
io 5 60Z | 613 | 623 | 633! 643) 3' 653 
it | 654 | 674 | 684 | 094| 704' 71s 
12 | 725| 735 | 745 | 755\| 766, 776 
i3 | 786 | 797 | 807 | B17 827 838 
14 | 848 | 858 | 859| 879 | 889 goo; 
115 | go | g20| 9g31| 941 T7 962 \- 
116 072 | 983| $993] Ioo4 | loig| 1024 
[17 | 1035 | 1045| 1055 | 1-.66 | 10977] 1087 | 
118 | 1098 | 1108] 11169] 1129 | 1140] Ilse 
[19 | 1161 | 1172] 1182! 1193 | 1203] 1214 
[20 \ 1225 | 1235 | 1245 1259 | 1269] 1278 
21 | 1289 | 1299 | 1310| 1321 | 1532] 1342 
} 22 Kit 13%4 | 1375 1385 | 1396] 1407 


1418 | 1429] 1440 | 1451 | 1462] 1473 
_ | 1484 | 1459 1505 | 1515 | 1527] 1538 | 


12S | 1616] 1627 | 1628 | 1649 1651 1972 
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[A Table of Meridional WAY 


9 les, * 

jt — The Minutes of each Degree. © d " 

& 

Sl oeJwolelzolqoſgolh 

x The Meridional Miles, © | : 

o | 1888 | 1899] 1911| 1923| 1934 | 1945; | | F, 

1958 | 1969, 1981] 1993 | 2004 | 2016| |, | 6: 

2028 | 2040| 2052| 2063 | 2075 2087| 1 | 6: 

33 | 2099 | 2111| 2123| 2135 | 2147| 216 ; | 6: 

34 | 2171 | 2183] 2195 2207 } 2219] 2231] 1; | 64 

2244) 2255| 225? | 2231| 22c3+ 2308| 1; | 6+ 

35 | 2318 | 2330] 2342| 2355] 2367 ; 2380| 1; | 6: 

7 | 2392 | 2405| 2417 $i 2442 j 24ze|1:| 67 

2468 | 2481] 2493] 2505; 25:9 t 2:32]; | 68 

2544 | 2557] 2570] 255: | 2595 2049] 1; | 59 

| 2022 | 2635 | 2648 | 2552] £075, 2588 (1; ] 70 

270I | 2714 | 2728 2741, 2754, 2768|1 | 71 

42 | 2781] 2795 2808. 2922 2835! 2849 1 þ 72 

2863 | 2875 | 2890 | 2904 | 2518; 2932|1. | 73 

4 | 2945 | 2959 | 29731 2987| 3oor' 3ats|1 | 74 

; | 3030 | 3944 | 3958 | 3072| 3085| 3lot|t | 75 

3115 | 3130| 3144] 3159! 3173] 3188|1,| 76 

, 3202] 3217| 3232| 3247 | 326x| 3276]; | 77 

3291 | 3305| 3321 | 3335 | 3351 | 3355|1 | 78 

49 | 3382 | 3397 | 3412| 3428| 3443 | 34491! | 79 

50 | .3474| 3094 | 3505 | 3521] 3537| 3553," | 89 

3558 | 3584 | 3600 | 3615] 3532 5649," | 3! 

3655] 3581 | 3597.] 3714] 3739| 3747" | 2 

3753] 3780 | 3797 | 3814] 3839| 3947 |" | 

3854] 3881 | 3899 | 3916) 39331 3952" | 

| 3968 ( 3585 | goo2 | 4020| 4938| { 4055[Þ 4: 

4274 | 4992 | 4110 | 4128} 4146 4164 |! mY 

4182 | 4201 | 4219 4238| 4257) 4275 k al 

| #294 | 4313 | 4332 | 4351] 4374) 439" [o. 
2214499 | 4428 | 4448 | 43458| 4487) 4597); 
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The Minutes of each Degree. 
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The Meridional Miles: 


4547 
4070 
4799 
4927 
$062 


4507 4599) 
4991 4711 
4818 4839 
4949 4972 
go085 5108 


4508 


47355 
4861 


4.994 


5132] 


4529 
4754 


4883 


SOL7. 
5155 


5203 
5348 
5 $00! 


6125 


5226 


$373 
ba 
5685 


5390 


$552 
$712 


5250 


502I] 8579 
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6208 6239 


6401] 6434 
660g 6540 
6820| 6857 


$275 


5423 
507 
$739 


_ 85791 5098] _ 
60gs| 608g 


6271 
6468 
6575 


6895 


$299 


5449 
5404 
$757 


011 
6303 
6501 
6718; 


$937, 
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5933) 


30 
31 


90148, 9221 
9529) 9592 
10141] 10238 
10779! 15337) 11007 
115391 11535! 11839 
12718: 12927 
14221] 14550 


: _s a 


8435 
88955 


; 10328 


7089 
7336 
7905 
7844] 7994 
| 8209 
8495] 8555 

8939 
9295] 9371] 
9855 


CEWER) 
13159 
14914 


8516 


71130| 7170 
7381 7424 
7951 7698 
7944| 7996 
8254] 8320! 


| 8578 


9007 


9449] 


9954 


10441] 10547] 
11133 11263 11298 
| 12168 12344 
13338 13544 
15321, 15783 
| 15959! 17725] 18729] 20152 22523! 
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[ The Uſe of the Table of Meridional Parts. 


' His Table ſheweth the Meridional Parts for any 

T Degree Or Minute of Latitude. In the firſt Co- 
Jumn towards the left hand are the Degrees of Latitude, 
from 1 to 89 4. in the ſecond, third, fourth, fifth, ſixth, 
and ſeventh Columns , are every 10 Minutes of Lati- 
tude, anſwering to the Degree 1n the firſt Column, 
| and are diſtinguiſhed with o, To, 20, 3o, 4o and 5o 
Minutes : In the laſt Column towards the right hand, 
are the Differences in Meridional Parts to every ten 
} Minutes of Latitude: By the help of which and the 
|; foregoing Table of Proportional Parts the Meridional 
» Parts may be found to every Minute of Latitude. 


Example. 

Suppoſe the Latitude be 17 d. 10 z. to find the Me- 
ridional Parts. 

Right againſt 17 4d. in the firſt Column, and under 
1978. 1n the third Column you will find the Meridional 
Parts to be 1045. 

Suppoſe you were to find the Meridional Parts an- 
ſwering to the Latitude 74 4. 50 m. 

Riphr againſt 74. d. in the firſt Column, and under 
59m. In the ſeventh Column you will find 6933, which 
are the Meridional Parts required. 


The Uſe of the Table of Propertional Parts. 


He uſe of this Table 1s to find the Meridional Parts 
toevery minute of Latitude. 


FR 
: 
£ ' 
43 
E 
#4 
» 
1 
& 
=_ Cc 
Þ ® 
T 
: A 
: 
3 2 
FX Þ 
> 
* % Lk 
Se { - 
7” "B 
Py : 
_— 
iy % 
_ 5 
f : 
Mu FF v 
* F of 
p . "i 
I 
sf r A | 
6 WE 1 
as © -£ 
a 
IF + 
| / * 
. 
- » » 
: 
4 4 } 
; 3 + 
© 2 
> 
8 : 
” 
. ol 
& 
-D | 
4 bes 
4 -# F 
3 , <p 
re 
* 
>»: fe %. 
. 2 
 —_ 
, 
44 
. & 
r _ _ 
* 
> 3 
- s* mod 
* 
FS; 
C3- 3 
<3 
XY 
wet 
; _ 
'F La 
* 
o 


a - 
./ 
1 
* 
Cy 
* 
* 
»< A 
' 
= 
Fy 
+. 
E 
% 4 
- 
4 p 
= 
* 4 
- A »S 
as. <2 
: 
+ © 
, SS. 
. 
©. 
. ® —_ 
* %.4 
= 
: 2 
,” % Y 
- $. 
. W- 
=P, Y 
* \ 
% 
Ls 


: Frample. Ls 
Suppoſe it were required to find the Meridional Parts 
for the Latitude 29 4. 1 7M. 


EK 3 Firſt, 


; The Uſe of —5e Table, &c. 


Firſt, find the Meridional Parts for the Ly; 
29 4.10 m% 10M being the next, which is lek 4 
17, which you will find-to be 18303 and right aj 
29 4. in the Column of Difference you will fing l 
with this Difference go to the Table of Propori, 
Parts and look 11 in the firſt Column under D, wii 
ſtands for Difference, and becauſe 17 m. 1s 7 more th 
To, look uider 9 at the top of the eighth Colunn,i 
right againſt 11 and right under 7, you will find} 
which added to 1830, makes 1838 the Meridiondl Py 
required. 


Suppoſe you were required to find the Meridiog 


Parts for the Latitude 45 d. 56 7 

The next leſs than $6 »s. 15 $0 #2. therefore find 
Meridional Parts for 45 4. 50 m. which are 31o1, al 
right againſt 4s d. the difference, in the laſt (6 
lymn is 14 4. 5s m.is 6 yy. above $0, therefore in t& 
Table of Proportional Parts, right againſt 14 at 
under 6 you will find the Proportional Part to he } 


which added to 3101, makes 3109 the Meridional Pa 
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I Table of the right Aſcenſions and Declina- 
tions of ſome of the Principal Fixed Stars. 
for ſome years to come, 
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Pole Star 

Andromedas Girdle 
Whales Belly 

Rams Head 

Meduſas Head 

Whales Mouth 

Parſeus rzght Sid? 

| B:'lls Eye 

Goat 

Orions left Foot 

Orzons left Shoulder 
Firſt in Orions Girdle 
Second in Orzons Gira!:z 
Third in Orzons Girdle 
Orions rzght Shoulder 
Toe Wagoner 

Bright Foot of the Twins 
Great Dog 

Caſtor 

The litt'e Deg 

Polls 


| Hiaras Heart 


(Lions Heayt 

|Lions Neck 

Great Bears Rump 

| L20ns Back 

'Lions Tail 

| Tre Virgins Girdle 
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avi] zn the Crown rap: | Fg | 
North Balance ' 5 <6l02 45S 
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| . . 15 03125 35 [I] 
$Scorptons Heart i6 aa 300 + 
Serpentarius's left Knez 4 : 1 4 
Seypent aris's right Knee bes q ME] 
ad 19 $9114 5I $i 
Hercules He 7 19112 gaN\a 
ISerpentarius's Head 1 : 25N\/ 
Dragons head aj þ Py 4h | 
 [Braghteſt in the Harp þ Pp: Mm 
Tne Vulturs Heart ts = = | 
Upper Horn of Capricorn : 4 - x: 3 "Ni 
wans Tail 3944 
* Shoulder of Aquarius oy : « # wp i 
Pegaſus Mouth - bh 
{Right Shoulder of Aquarius j2 . 48 | 
[Fomabant 2 j | 
IPrg aſus upper Wing or Marchab 22 48/13 HM | 
Pri lower Wing 23 55133 25 3 
[ Star cometh upon il 
To know the Hour when any St, ! 
Meridian. 
The Ruls, 
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Irſt ſeek the right Aſcenſion of that Star oe 

In the a Tables (of rhe Right wr gn 

the Scars) and allo the Right Aſcenſion 0 M- Ri 

from the right Aſcenſion of the Star ſubrract : Fo. 
Aſcenſion of the. Sun; but when the Right Alce 
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the Star is lefs than the Right Aſcenſ:on of tl Fo 
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The Uſe of the Tables, &c. 


then add 24 hours thereto , and the Remainder will 
ſhew you the hour after noon when the Star cometh 
upon the Meridian, and if it do exceed 12 hours, then 
ſbtrat 12 hours rherefrom , and the remainder ſhall 
ſhew the hour and minurte of the Stars coming upon the 
Meridian after Midnight. 

Example I. 

Upon the tenth af April, I would know when the 
| Lions Heart cometh upon the Meridian. Therefore if 
| youlook inthe Tables of Right Aſcenſion for thar Star, 
' you will find irto be 9 hours 50. Then look 1n the 
| Tables of Right Aſcenſion of the Sun, and right againſt 

the tenth of April you will find the Right A'cenfion of 
the Sun ro be'x hour $4 ». which ſubtracted from the 
Right Aſcenſion of che Star, there remains 75 hours 56 m. 
which 15 the true time that the Star cometh to the Mert- 
dian after noon. 
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| Example Il. 

Upon the fifch of November, I defire to know when 
the Bulls Eye cometh upon the Meridian : The Right 
Aſcenſion thereof by the Tables you will find to be 
4 hours 16 minutes: the Righr Atcenſion of the Sun 
that day 1s 15 hours 23 minntes. Therefore becauſe 
the Right Aſcenſion of the Star 15 leſs than the Righr 
Aſcenſion of the Sun, I add 24 hours to the Right Aſ- 

 Cenfion of the Star, which maketh 28 hours 16 minutes : 
From which ſubtra& the Right Aſcenſion of the Sun, 

\ andthe Remainder 1s 12 hours $3 minutes: From which 
I ſubtra& the 1 2 hours, and the Remainder tis 53 minutes 
after Midnight, then the ſaid Star cometh upon the 
Meridian, 


And here note, that the Table of right Aſcenſion of 
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the Sun, is calculated for noon every day; and that 
It doth increaſe by abour 4 minures each day fo that 
ir may be proportioned for every fix hours to allow 
Þ2F minute for the rime after noon. 
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'Y Table of the Latitude and Lo 


neitud 
Principal Ports, Harbours, Head-lands ; 
Iflands in the World beginning from thi 
Meridian of Pico Teneriffa, newly corre& 
according to the beſt Obſervations. 
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Table of Latitude and Longitude, 
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ID. M. M. } 

FCape de Gata o8 | 
Cape St. Martin 38 $7 

Cape Dago Frito (4 [ 49 | 
Cape Melle 43 21 
Cape Sparteventira 06 
Cape St, Maria 16 
Cape St. Angelo 56 
Cape Saradons 46 
Cape de Becur 48 
Cape Roſato 28 
Cape Bona 12 
Tins 36 46 
CTangier | 35 
CAlboran | 18 
Formentara 38 38 
Tuica $0 
Maforca 20 
Minorca z0 
Cape Pulo in Sardinia 36 
Cape Corſo in Cor ſed 142 32 
Limbadoſa 52 
Malta 12 
$ Cape Paſſaro in Sicilia 37 SO 
Meſſina o8 
Corfu 12 
Cephalonia 25 
Lant 40 
Weſt end of Cand 71 OO 
Eaſt end of Candid | 28 
Rhodes OO 
Weſt end of Cyprus 34 
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" 4 — A Tableof Latitude and Longitude”; 
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CCap? Spartel | 95 38 [r1 28. 
Cape Canten. 432 27 |o7 ze|f 
Cape Butador 26 55 [02 2, 
| Cade Blanc ,20 32 358 of 
D CaYe Ierde bd 36 388 g0| 
© | Sirre Leone O8 OO [53 22 
I 5 Cape de Palmas 04 10 [10 ll 
S | Cape Ives Pundit as O4 06 [16 00 
D | The North Point of Fernando o3 25 [29 2 | 
'S | Iſland St. Thomas 00 10 [27 ll 
Q | Cape Lupus OI 0OS}27 golf | 
Cape Negro 16 o0$S]30 5olb | 
ECape Bona Eſperanza 34 245]38 toll | 
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i The Weſt /T.G of COrUA 40 OO 346 29 | S 
VS The ITiit ade of Flores 39 4O 345 30/| C 
 & | The Road before Flal 33 50 [347411] [|C 
' =< The Weſt end of Pico 38 40 348 18, | ' 
J The W:(t end 0j Tercera 20 OO [349 10 my 
S Te Eaſt end of St. Mzcael 38 OO 351 4 | Mo. 
| > i Tbe Ea(t end 0] Ay A Mart:s 37 OO 351 30 | In 
| 
FE CT he North part of Ferro 27 40 359 2 | 
'S | Toe Eaft end of Palma 28 36 [358 3 | 
= | Pico Ten-riffa 28 20 loo © | 
2 Ds The Eaſt end of Madera 32 32 90 Io 
; E ? The Eaſt end of Poit Santa 33 oo jolt af. 
& | The N. F.,of Canaria 28 10 gol @| 
& | ToeN. F, of Forteventn 4 28 20 jo2 9} | 
: FH «The Eaſt part of Lancerotta 28 30-123 1 
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» f The Weſt fide of St. Antonio [17 00 [350 ©: 
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& | The Eaſt fide of Sr. 7ago 15 © |352 30 
» | The Eaſt fide of Iſle de Maro 15 ©0 [353 94] 
&& The Eaſt fide of Bona Viſta [16 00 [353 04 
TS 
=> 1 St. Matthews | OI 4oS|IT 32 
SE | Aſcenſion 08 60S|'4 3e 
& | St, Helena 16 0cS{lz3 F 
| S LSt Helena Nova 16 03924 48 
[Cape Anguilhas 35 ooS[lz 3c 
| -= | Cape Corintes 23 3oS|[56 co 
| 3 Cape de Guada i5 17S$ji9 $SfI 
© I Cape de Guardafn 11 40 |\74 15 
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O 'Z FI W. point of Ceylon Is 00 flol F6 
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= Viſchers pornt. <Q IS 13! on 
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-2-Coaſts and Iſles of America, South Sea 


[ Bantar \ 
Batdavit 

Floyes 

Amboyrg 

South exd of Celebes 
North point of Celebes 
South point of Borneo 
North point of Borneo 
South end of Lucon 
North end of Lucon 
South end of Formo(4 
North end of Formo(4 
Weſt enl of Fapan 
\UNorth poins of Fapan 
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Cape Blenco 
Str Francis Drakes Bay 
Cape St. Lucas 
Gulf of Salina 
Cape de Paſſao 
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Iſland Feraudo 
Port St. Cyprian 
Weſt entrance of Magellano 
Cape Horn 
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States Land 
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'F Iſlands de Ladrones 
Barbadoes Iſles 
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ſ Lemairs Straits 55 095j3T0 it 
Eaft entrance of Magelane |5z 295[305 ©« 
Cape Blanco 47 30S|309 49 
Cape St. Antonio [36 35S[325 ©« 
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| Y | Cape Bona Viſta 49 19 328 Z* 
} U 
3 jo Bermudas 22 18 [310 - 
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The #ſe of the Table of the Suns Declinatiny 


Theſe Tables ſhew the Suns Declination a+ a 
þ 


In ev.ry Page of this Table there are ſeyen Column! 
in the fiſt are the Days ofthe Month, and in the 
fix the Months of the year, The Dec)ination is diſt 
ouithed by the title of North and South at the head( 
the Table, and likewi!e againſt the 10. or 11, of 
is [ Nor. ] for North, and agoinſt the 10. or 11. of 
zember is [ Sou.) for South Declination ; becauſe aboy 
the 1G, or 11, of March the Declination is changed fn 
South ro North, and about the 10, er 11. efron 
trom Notth to South, 


Example. 7 


To find the Suns Declination the 10. of May at " 
Ran |} - A [- 
Turn ever the Table til] you find the year 164 
which you will find to be the third after Leap: 
and againlt the 19, day and under the Menth of Ur 
yeu w1ll find the Decſination to be 20 4. 4 m. Nortk,. 


To find the Suns Declinotion the 22. of Oftober,s 
noon, 1680, | 


Turn over the Table till you find the year 16 
Which you will find to be Leap-year, and againſt 
22, day, and under the Month Ofobcr, you w1ll hod® 
Suns Declination to be 14 4. 4$ m. South: 


Note, that in the Leap-year Fe bruary hith 29 ag! | 
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© The Uſe of the T able of Difference of Latitude and unde! 


Departure. partul 


: His Table on cach Page contains ten Columns, v 
the rwo outmolt Columns of each Page [tands th [ 4 
word Diftan: e, it begins on the left hand Page at 1,ayl 
is continued to ;o, and on the right hand Page it be. 
gins at 31, and is con'13u-d to 6; in thele Columg! 
you muſt find your Diſtance ſailed : the other Co. * 
lumas of cach Page are diſtineubed by the Poing, © 
and quarter Points of the C- mpaſſles, beginning x 
S Point, and ſo + Point, T Point, x Point,ard ſo is} 
creaſing to 4 Points ac the a'ad of the Table, and be | 
'£inning at 4 Points and increaſing backward to j| 
Points 7 at the foot of the Table ; every quart: ([I.) 
Point containing two Columns, diſtinguiſhed by th} 
words Lat. and Dep. ſignifying the Difference of Late, Exan 
tude and Departure,ac ih: head and foot of the Tabs} W 
| al 

The chief A (e of this Table is this, the Courſe and Diftac| 
bring given to find the Diff.Latitude and Deparmre, | \,, 


| 1. Example. CM 
A Ship fails S.E., by S. > E.57 mi, or miles, I demandik} the t 
Difference of Latitude and Departure. 
Note, vour Courte mult always be accounted fron} ,— 
rne North or South Point of the Compals, accords 
as your Courſe js Northerly or Southerly. 1| 
So your Courle bein? S, E. by S. 7 F.1t 1s 3 Pots; 
from the South towards the Eaſt, and therefore y9) 
Niffercnce of Latitude i» Southerly and your Dep) 
tore Ealterly + Turn to the Table of Difference of L; 
tiude ard D:parture, and look for 3 Points 2 whic | 
you will find ar the head cf the Table, then look , F 
your Diltance 5» in the Column of Diſtance, whic | 
you will find upon the rizht hand Page,rhen right agaf 


6 | | - ' "our } *! 
57m, 1nthe Diltance, and under ; Points 5 the wo Hu 


a 


_ 


ander £47.) 
zrture 36- 
| of 24M 
| ExamPp 


ilea 


—xhe Uſe of the Table, 8c. 
our Diff. Lat.1s 44.2 and under Dep your Des 
2,{hat 1s, your Diff. Lat.1s 4 4 miles & 2 tenths 


nd your Departure 36 miles and 2 tenths. 
le IT. A Ship ſails N.W..by W. 5 W.46 lezgues. 


7 demand the Difference of Latitude and Departure. 


The Courſe 15 5 PoInts from the North roward the 


Weſt, theret 
Departure \ 


ore your Diff. Lat. 1s Northerly, and your 


Yeſterly : Look for 5 Points 4, which you 


* will find at the foot of the Table, and 46 *your diftance 
* on the right band Page,then right againſt 45 and over 


* q Points £ you will find your Dift. Lat. over the word 
L13. at the* foot of the Table, to be 2.3 leagues and 6 
tenths, and your Departure over the word Dep. to be 
-g leagues and 4 tenths of a league, . 


(II.) How to work 4 Traverſe by the Tables of Difference 
of Latitude and Departure. 

| Example.Suppoſe a Ship ſail upsn ber diref Courſe N.W.F 
\ W.5omiles or min. but then by reaſon of contrary winds 
{ ſrilsN.N.E. 4 E 2o miles, and S.W.E W.27 miles, 
 andthen N.N.W, 4 W. 22 miles, and W.N.W. i W. 
' 25 miles, 20 find the Diff. Latttude and Departure. 

Make a Table of fix Columns as here underneath, in 
| the two fir Columns jnſert ycur Courſe and Diſtance, 


Wu The Traverſe Table. 

| Dift, | IST 

| Courſe ſailed. miles | Diff Lat. | Departure _ 

{| N, W, = W.. | 50 "TFE '\ ; | [50 T1 

N.N.E. ZE, 33 117-81 199 4 

LES, W.4W. 27 I7 2 21 © 

Nr WW. Nell a, (49 g 09 4 

| J : 7 x? 

Cry WY vv | TY. (06 Cl i i 24 MO 

[75 2|[17 2129 a[93 3 

| $7-2 OY 4 
TE - Dif. Lat. o] Departure!33 9 
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The Uſe of the Table, & TW 


Then by the Table of Difference of Latitude wn} 
Departure find your Difference of Latitude angy, | lt: 
parture for your ſevera] Courſes and Diltances bb 1 
former direRions, and place it in their preper (, 
lumns, that 1s, if your Coarſe is between the Nort Dome 
and the Eaſt, place your Difference of Latitude jn j,,, |1974| 
North Column, and your Departure in the Eaſt | (1573 
your Courſe is between the North and the Weſt, *" 
your Difference of Latitude in the North Column ay hit 
your Departure in the Weſt, If it is between tþ, 169 
South and the Eaſt, your Difference of Latitude j, 11679 
the South CoJumn and your Departure in the Ea | |1680 
If it js between the South and the Welt, your Dig... 
rence of Latitude 1n the South Column and your D:. 
parture in the Weſt, 

If the Ship ſail direQly North or direRly South,ſh: 
only makes Diffzrence of Latitude,which is Norther| 
or Southerly according to the Courſe, and if ſhe (ail 
direRiy Eaſt or Weſ?, the only makes Departure, which 
is Eaſterly or Weſterly according to the Courſe, Hz. 
ving thus placed your Dit-rcace of Latitude and De. 


W 


[4 
parcure in their proper Co:umns of North, South, Eat © 
and Welt, as you ſee in tne foregoing Table ; th: | 16g 
Sum of the North Column is 75.2, of the South 17.2, be 
of the Eaſt 9.4, and ef the Welt 92.3, then conlider be 


the Sum of the North and Souch Columas which is | | - 
«greateſt, and luLbrrad the leatt therefrom, and fo like- | | 
Wiſe of the Eaſt and Weſt Columns, So in the fore- | 
121d Table the South Column ſubtracted from tie | 
North, the Remainder is 58.0, which is the Diffe- | 
rence of Lati:ule Northerly, and the Eaſt Cojumn | 
ſubtraed from the Weſt, the Remainder 1s 83-9) | | 


watch is the Departure Weſterly, which was required 
to be found, 
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Towing what day of the week the firfi} 


m— 


a Tablc 


. - on: allo the Ep, minical Letters | » 
c March falls on; alto the Epadt, Dominica | 
oo ivy Lent, Eaſter-day 8 Whitſunday for 20 yearse 
e#.40 42 - <- co : — — X BY | 
|- 2 of [5] © ©} Shrove- | Eaſter- | Whit 
| = Firſt of =] 8 &| Sunday | Sunday |Sunday. 
—-Sunday | 3| D [March 1 April x9|June 7 
NE unday [x4 T |Febr. 14|April 4|May 23 
| 6:6 Wedneſday |25\1B I Febr. 6 Mar. 04 þ 6d 4 
'6+1| Thurſday \ 6] G |Febr, 25]April 15|June 3 
6:8|Fridav x17] F |Fevbr. 15|Mar, 31 Miy 15 
1679 daturday (23] E | March z| April 2:|June > 
| [1680] Munday D E|Febr. 2:|April zx|May 3e 
 (16$1|Tueſday [2>| 2B |Febr. 13] April 3|May 22 
152] Wedneſday 1] Þ [|Febr. 26 April 16 ] une 4 
| G |Febr, x3] April 5]May 27 


— — 


168;]Thurſday 12 1* 
1684]Saturday J:3| FE Febr. 10]Mar, 35 
168;]Sunday 4| DP |March x April 19 
(636|Munday [15] C |Febr, x4[April 4 Moy 23 
1687\Tueſday [:6] IB |Febr. 6sjMar. 27|\May 15} 
1668, Thurſday | 7|W G|Febr. 26|April 15 June 1: 


|May 18 
June 7 


C——— — 


(489 Friday | 18] F ;Febr, 10|Mar. 31jMay T 
| ©99Þaturday [z29| E [March z{April 29 June 8 
| |5911Sunday it] ID [Febr. z3[ April 12. May ”\ 
| |'*9z}Tuelday [22|@ 1B|Febr, 7|Mar, 27 May 15' 
| |©93;Wedneſday] 3] Þ [|Febr. 26{April 16| June 4] 
E The Perpetual Almanack. 
| Days the ſame as the firſt of March. | 
| | March TEE SS.=4: [November 
| Auguſt 2 | 9 | 16 | 23 | 3o [Auguſt | 
©: May | 3 10. I7 2.4 JI January 
ORober 4 | 11 18 | $43 7-00 \IRober 
Avril | 6 L2 19 26 OO July 
deprember 6 I 2 


E4 x 1 20 | 27 | oo | December 
11 j >> NOOR 
'_ June 7 14 + 21 | 28 | oo [February 
The 


—— 
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The Uſe of this Almanach. 


Y the former Table you may fee what day of, [13 
week the firſt of March falls on in any of thy, | 

years) which being known you may readily find i 

day of the Week or Month throughout the year, 


E xample. 
If you would know what day of the Week the 7, q; | 
Fune is 1675» Having ſeen by the Table that the fri 
of March is Monday, look in the Column of the Alm. | 
nack below againſt Fune or February ,and veu will fing | 
that che 7.14.21,28. days of thoſe Months are Mundy, 
Again, if you would know what day of the Month the | 
third Sunday in May 1676 is, thatyear th? fi: of 3447 | 
falling on Wedneſday, looking in the Column 1n the | — 
Almanack even with May a:id Fanuary, I find the third 
Wedne(day of thoſe Months to be the 17, day, and (o 
the third $::nday to be the 21. day, Thus by knowiny | 
what day of the week rhe firſt day of March falls onu |} 
any year, the number of the days even with the fail | 
Months are of the ſame day of the Week, whether | 
Sunlay, Mundy, Tueſdiy, 8c. for ever. 
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The Names of the moſt uſefu] Math 
© tical and Sea-Books in Engliſh. 


He Mariners Mag:Fine, containing the 41+ , v. 
vigation, Surceying, Gauging, Gimnery, Aſtron, 
Dialling and Fortification. By Gapt. Samw.Sturmy, Fa. 
Gelilibrand*s Ti jgonometria Britannica, Folis, © 
The Coaſting Pilor,with new Sand-Dranghts,by ].Sell. 
The Safe-guard of Sailers, and Pilots Sei-Miror.hs;u 
an Epitome of the largeft Wagoner. 
Prafical Navigation, being an Introdudion tothe gh 
Art, with the {ſe of Sea Irjtruments, ly ]. Seller 
Collins Stor on a Quadrant, or the de (cription an4 
of four gentral Qiadrants, two large and two (mall, x. 
quifitly cut by Henry Sutton : Or the Prints (od alore, 
The Geometrical Seaman, ſhewing how tbe three kind; ( 
Sailing by 1he plain Chart, Mercator's Chart, and Gr 
Circle may b: eaſily performed by Geometry, only by a Pl;1 
Scale and Compaſſes : with rwo new Traverſe-Tables addi, Q| 
The beſt way of keeping an Account of ary Voyage by Lai. 
tule and Longitude according to the Glob* by H Philippes, 
Gunter's #orks. Wright's Correfion of Errors. 
No: wood's Triangles. Seamans Praftice, Stamai 
Ralend'r. Seamans Companion. Seamans Secr:ts. 
Me for Mariners, Seamans Difionary. Stamit: 
Glaſs. Euclid's Elements of Gromitry, Ny's Ant i 
Gunnery, Hſe of the Globes, Light to the Longitii:, 
Boat (wains Art. Complite Shipwright. Compl: ve Molcllif, | 
Mathematical Manual. Mariners Compaſs refificd. li! | ( 
of the Carpinters Rule, and Gunt-r*s Line of Numbers, | 
With any other Mathematical and Sea Bo: ke, Wagontth | 
Sea Charts or Books of any other Su. jf, ar, Divi). | 
Hiſtory, Philoſophy, & . are jeld at the chcape/! Rat: i) | 
W1ilijam F:iither, Boo (cller, at the ancient 3Þp al i 
Poſtern-Gate near Towers Hil ; where alſo you may 9:9 | © 
any ſort of Paper or Paper- Books rile1 or unruled, Blot 


or ther Books new bound or cluſpty and the beſt Ik {ir 
Records, 
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| olo.o000000 10.0000000| ]0.0000000 - Infinite, 6ol [0 
116.4637261| 9:9999999 0-4037261113-5362739)59) | for 
216.7647 561| 9-9999999} (67647562, 1302352438; 58 , 
316-9405473 9-9999999 6.9408475 3*03I1525 7 | þ3 
| 4[7-9657860] 9.9999997] [7-0657863112-9342137)56 | Þ 
” 7e1626960 9-9999995] [7-1626964 T2.5373036|55| 25 
| $17-2418771| 9-9999993] [7-2418778[12-7581222]5) | [7 
717-3988 239] 9:9999991| [7-3088248|12.6911752155] | þ, 
$|7.3563157], 9-9999988] [7.3668 169|12.53318371 Sl | þs 
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11 119.c 7 41 
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25 7-9616623] 9.999988 5 7.8616728 12.13S3202 Ny 5 
26 7-8786953| 9.9999876 7.8787077|12.1212923 4 ) 
2717-3950854| 9:9999866 [7-5950988|12-1049012 1 , 
2817.9108793 9.9999$856)\ |7.9108938|12-0891062 h Y 
n 79261195 9.9999845] j7.92613 44] 12-97 3865013" ; 
5 917.9403419 -9-9999035| 749498584 12.0591416|30 f 
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1919-9999835] [7:9408584|12-05914 16135 40H 
99999823] 17-9550990| 12-0449004]" (IMUS 
9-9999812| (7 -PEAPAEY I2.0311114f THe 
: 9:9999300 7.9822534 I2-0177466 ties m4: 
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42 The Deſcription and Uſe of the Fore-Staff or 
Tra Croſs-Staff. 

+ | hos Fore-Stafſ conſiſts of a Staff and four Croſſes , 
0: | 1 uſually the ſhorteſt is called the ten Croſs, and be- 
_ l9ngs to that fide of the Staff where the Diviſions be- 
—.—| $M atabour 3 degrees and end ar 10 degrees, and 1s 
?**” | Wed the tex Szde, the next longer is called the 30 
007"! Croſe, and belongs to that Side where the Diviſion 


244 k *an, at To deg. and end at 3o, and this 15 called the 
” Cor ops The next longer is called rhe 60 Croſs, and 
_— | Mg; to thar Side where the Diviſions begin at 20 a. 
370" and endat 60, and is called the 60 Side. The longeſt 
144 ws Is called the 99 Croſs, and belongs to that Side 
July \ Tc the Diviſion begins at 3o deg. and end at 90, and 
12392  *Ulled the 90 S14e of rhe Staff. | 
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The Uſe of the Fo -faff, 


WW 
11 


The Ute of this Croſs-Staff is to obſerve the Meri- 
dian Altitude of the Sun or Stars, and the 10, 3o, 6, 
and 9o Croſſes are to he uſed according as the Meridian 
Altitude 1s greater or leſs, that is, 1f 1t be leſs than 


—_ ES 


—— A 


-— — a _ 


To azg. uſe the 1o Croſs, if lefs than 3o deg. the 3o Cris, | 
if leſs than 60 deg. the 60 Croſs 3 bur if greater the 50 


Croſs. 
he manner to hold the Staff in time of Obſervi- 
tion 15 thus, place the flat end of the Staff to the out: 


fide of your eye, as near as you can, not to hinder. 


your fight, and look at the upper end of rhe Cr9s for 
the Sun cr Star, and ar the lower end for the H77 
bur if you ſee the Sþy inftead of rhe Hor;z0n, draw the 
Croſs a little nearer your eye, but if you ſee the 6a 
inſtead of the Horizon , put the Croſs a little farther 


YO); WW 


from your eye, and fo continue removing the ©» 


until you ſee exaEtly, the Sun or Star by rhe 7 7 
Croſs and the Horizon by the lower md chereok. a 
Deg. and Min. cut by the inner Edge of the 0015 or 
the ſide of the Sraff peculiar to tl,e Croſs yOu " Ne 
the preſent Altitude of the Sun or Star, but Ir Dee” 


CE Fe. p 294 
Hertatan or greateſt Aititude which you AIC tO —— 


— —————___—— 


Zoe Ule of the Quadzant, - 
muſt continue your Obſervation as long as you find the 
\\ Altitude increaſe , ſtil] drawing the Croſs nearer t0 | 
”, cur eye, bur when you pereelve the 4/titude 1s dimt- 
2 | VE x | | 
| xihed, deſiſt your Obſervation, and do nor alter your | 
' Croſs to remove 1t backward for your Eye, but as | 
| the Croſs ſtands, count the Deg. and 2131. on rhe Side | 
| proper to the Crols, which gives the Meridian Altitude 
required, and the Meridian Altitude ſubtracted from 90 
4g. 00min. gives the Zenith Diſtance. | 
| And hence to find the Latitude of the Place of Obſervation, 
| ſhall be ſhewn after the Uſ7 of the Quadrant. 0 
The Deſcription and Uſe of the Sea- Duxadrant, | 
eri- | ” 
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'Yols, = 
eco 
mva- 
Out- 
ader 
for 
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che 
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het 
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thy 
he ' 
ON dis Inftrument 1s very convenient for to tak 
Na te Suns Altitude at Sea, it c fiſt Fong 
he Wd ty py by » It conf1 S of three Vanes 
- {TE 5 , they are called the Horizon Vane at 
Fr ow-/ ane at B, the Sight Vane at C, che 
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The Uſe of the Quadaart, TP 


&o Arch de, and the 3o Arch F g. The 60 4»; fl 
divided into 60 deg. by every 5 and ſometimes by 
:yery ſingle Degree, the 3o Arch zs divided to ever; 
legree and 10 mn. and allo into 2 or 3 min, by Dix | 
zonal Lines. ' | 

To obſerve with this Inſtrument you muſt lo; 
through the ſmall Hole zn the Sight-Vane, and (6 wo 
or depreſs your Q#aarant, until the Shadow of thz mA 
Exage of the Shadow-Vane, fall upon the »pper F47 of 
the Slit 7n the Horzzon-Vane, and at the ſame time look 
through the S!zt zn the Horizon-Vane, that the ups 
Edge of the Slit may cut the Horizon 3 but if inſtead of 
the Horizon you ſee the water, then remove your 


Sight-Vane a little lower, bur if inſtead of the Horizn: | 


you ſee the Shy, then remove your Szght-Farz a little 
higher, and ſo continue removing your Szzht-Yane, un- 
nl] (the Shadow falling in his due place) you exally (ee 
the Horzz0n by the upper Edge of the Slit in the Horizon- 
Vane; then look upon the S:ght-Iane , and fee how 
many Degrees and Minutes are cur by the Erge that an- 
ſwers to the ſmall Hole, to which add the Degrees that 
are cut by the »pper Edge of the Shadow-Fare, the Sum 
1s the Suns Zenith Diſlance, which if you ſubtrad from 
go deg. the Remainder is the Suns preſent Altitude : But 
to find the Suns Meridian or greateſt Altitude, you mult 
continue your Obſervation as long as you ſee the A4!t- 
tude increaſe, by removing your Sight-/are lower, but 
when you perceive the 4/titude ro leiſen, do not remove 
your Sight-Pane higher, bur leave of your obſerving for 
char rime, and counting your Degrees cut by the $94497 
Sight-Vanesas before direed, the Sum will give you thc 
Sns Zenith Diſtance, and that ſubtra&ted from 90 4s: 


gives the Sms Meridian Altitude. 
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Rules to find the Latitude of a Place by Obſervas 
tion of the Suns Meri 1iail altitude, 


Ou muſt firſt find th: Suns Zenith Diſtance by the 
Croſs-Staff or Quadrant, as you was direted, and 
then find the Suns Declination for the day you obſerve 
in by the Table of the Suns Declination atoregoing, and 


1p | thereby you may find the Latitude of the Place by the 


1 of | following Rules. 
YOur | 
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Rules for North Latitude. 


LTF the Suns Declinat ion be Southerly, ſubtract the D&- 
clination from the Zenith Diſtance, th? Remaznatr 25 
tut Latitude of the Places 


Examvle. 
Ofober 10, 1674. the Suns Zenith Diſtance 1s «59 &. 


% #, and the Suns Declination 10 4. 33 #. South, ro 


ind the Latitude of the Place. 


The Zenich Diſtance $9 d. 06 #1, 
The Declination ſubtraRed 4D" 23 
The Latitude is 85 23- 


[l, I the Suns Declination be Nortuerty, efd the Suns 


Declznation to the Fenith Diſtance, rae Sum &5s the 
Latitude of tre Place, bit it the Decitnation be grea- 
tr then the Zenith Diſlance and the Sun be due North 
4 noon, then ſuotraft the Zerit Diſtunce from the 
Declination, tre Remainder is the Latitude, but in 
al otner caſes you mit ada the Nortn Deci!nation tg 
He Zenith Diſtance. : 

(1.)JExample 


—— — 
The Uſe of the Nuadzant, 


» 


»- 
. 
by 


Zhe Uſe of the Quadzant, 
(1.) Erample. 


* Tuly 20, 1575- the Suns Zenith Diſtance is 23 4 
r2 3. and the Suns Declination 18 4. 33 m. North, s 


find the Latitude of the Place, 


The Zenith diſtance 2384. 12y, 
The Declination added 18 22 
The Latitude I.” 


(2.) Example, 
Fune 29, 1575. The Suns Zenith is 12 4. 42 n. and 
the Declination 22 9. 159 n. North, to find the Latitude 
of the Place. 


The Declination 224.191, 
The Zenith Diftance ſubtrated 12 42 
The Latitude 9 3 - 


Eules for South Latitude. 


(. If the Declination bs Northerly, ſubtraft the Declination 
from the Zenith Diſtance, the Remainder ts the Lititude 
of the Plac?. 


Example. 
Aagut 14 1577. The Suns Zenith Diſtance is 39 :. 
17 n. and the Declination 10 d. $5 m. North, to find the 
Latitude of the Place. 


The Zentth Diſtance 28 4.17% 
The Declination {ubrraRt 10 585 

” : —_——— ee EIS 
The Larttude 27 21 


T 


eee es. ES T©TD te FI or——_ W 
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Oe EO — Ol er eo erty 1 wet it Cake. 


IL. if the Declination be Soxtherly, add the Declination 10. 


gn Zenith Diſtance, the Sum is the Latituae of WW? 


_ 


Place , but if the Dec(in it ion bo greater than the Zo | 


Diſtance, and the Sin b» ave South at nod, 10 
ſubtradt the Zonitn Diſtin-; from the Declination, 9 Re 
mainder is the Latitude; vit an all other caſes fx" 
ths, you mult add the South Declination to t'! Zin: : 
Dsſt ance. 1, Ex4s- 


| The Uſe of the Quadzant, ; 


124. 37 m. the Declination 23 a. c1m. South, the 


CO + q—_C zi 


(1.) Example. | 
mecember 22, 1678. The Suns Zenith Diſtance Is 


124. 37 mM. and the Suns Declination 23 4. 01 7. South, 
ro find the Latitude of che Place. 
The Tenth Diſtance 12 d. 27 Me 
The Declination 23 ol. 
The Latitude 3s 38 


(2.) Example. 


necember 22, 1578. The Suns Zenith Diſtance 1s 


kun being due South at noon, to find the Latitude of the 
Place. 


The Declination 23 4. 10M, 
The Zenith Diſtance (ubtradted {3 OR * 
The Latitude 7 - 


Note 1. That if the Sun have no Declination, the Ze- 
dich Diſtance 1s the Latitude of the Place, and if the Sun 


| be due North ar noon, the Latitude 1s Northerly ; if 


South at noon, It 1s South Latitude. 
Note 2, Thar if the Sun be 1n your Zenith, then the 


| ns Declination 1s the Latitude of the Place and if the 
| Veclination be Southerly, your Latirude js Southerly 3 


| Atifthe Declination be Northerly, thea your Latitude is 
' Northerly, 


Note 3. Thar 1f you obſerve any of tne fixed Stars up- 
the ſame fide of the Meridian, as you obſerve the Sun 


* noon, the Rules are the ſame for the Stars as for the 
U tefore delivered. 
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The Deſcription and uſe of the Nofiurnal, 


ST Inſtrument confiſts of three parts : the ff 
or Handle part hath on it two Circles divide, | 
the outmoſt 1s the Ecliptick, divided into 12 equa 
parts, in which 1s pur the 12 Signs, and each of thoſe 
divided 1nto 3o equal parts or degrees. The inward 
Circle 1s- the 12 Months, each Month divided into/ 
ts reſpedive Dayes: The middle Rundle hath a Too 
ro be turned to the Day of the Month, and is divided 
into 24 Hours, and within that a Circle divided int 
32 equal parts or Points of the Mariners Compaſs: The up. 
per part 1s the Index having one fide proceeding from 
the center to be turned to the Guards 1n time of Obſer.| 
vation. Through all thete Pieces 1n the Center of the! 
Inſtrament 1s a Hole, through which you are to ſee the 
North-Star, and at the ſame time the Index to he turned | 
to the Guards. 

Place the Tooth or Index of the middle circle to the 
day of the Moneth, and it will cut 1n the outward Cit. 
cle the Suns place 1n the Ecliprick 3 then hold the In-' 


 firument on high a little diftance from you as upright as 


you can with the foreſide rowards you. looking through 
the Hole of the Center until you may ſee the North-Star, 
Then turn the long Index or Pointer upwards or down- 
wards till you ſee the brighteſt of the Guards on the l1rtle 
Bear by the edge of the Rule, and you will find upon 
the ſecond Circle the edge of the Rule or Index will 
cur the Hour of the Night. Ar the fame time you will 
find on the backſide what Point of the Compals chic 
Guards are upon, ſo that you may know alſo wil Decli- 
nation the North Star hath at that time eicher avove 0! | 
under the Pole. | 
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